Inviability of a DNA2 deletion mutant is due to the DNA damage checkpoint by Budd, Martin E. et al.
Supplementary Information 
 
Table 1. MB220_vs_BJ4741_polymorphisms_all 
 
Poly 1: chr1 71524 
MB220:     TCTTCCTAAAAAAAAAAAAA:A:GGCTCGCCATCAAAACGATA 
BJ4741:    TCTTCCTAAAAAAAAAAAAA::GGCTCGCCATCAAAACGATA 
genome:    TCTTCCTAAAAAAAAAAAAA::GGCTCGCCATCAAAACGATA 
No overlapping genes 
 
Poly 2: chr2 474517 
MB220:     ACCAAATTCGTCGAGTCCGA:A:CGATTGATGAGCATACTTAC 
BJ4741:    ACCAAATTCGTCGAGTCCGA:G:CGATTGATGAGCATACTTAC 
genome:    ACCAAATTCGTCGAGTCCGA:A:CGATTGATGAGCATACTTAC 
Overlapping gene(s): 
Locus YBR116C 
Name YBR116C 
Note Dubious open reading frame unlikely to encode a protein, based on available experimental and 
comparative sequence data; partially overlaps the verified gene TKL2 
Ontology_term GO:0008150 
dbxref SGD:S000000320 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YBR116C 
Strand -1 
Mutation in reference DNA 
Synonymous mutation 
Genomic vs Reference DNA (mutation position 182) 
ATGCAGCCAAAAAATTGTACGATACTAAAAAAATCAAAGCAAGAGTTGTTTCCCTGCCAGACTTTTATACTTTTGACAGGCAAAGTGAAGAATACAGATTCTCTG
TTCTACCAGACGGTGTTCCGATCATGTCCTTTGAAGTATTGGCTACTTCAAGCTGGGGTAAGTATGCTCATCAATCGTTCGGACTCGACGAATTTGGTCGTTCAG
GCAAGGGGCCTGAAATTTACAAATTGTTCGATTTCACAGCGGACGGTGTTGCGTCAAGGGCTGAAAAGACAATCAATTACTACAAAGGAAAGCAGTTGCTTTCTC
CTATGGGAAGAGCTTTCTAAGTCTGAAGAAGTAAACAGTTCTTTGCTATTTCACACTTCCTGGTTGATGGTCACTTGCTGCCTGAAATATATATATATGTATGAC
ATATGTACTTGTTTTCTTTTTTGTGCCTTTGTTACGTCTATATTCATTGAAACTGATTATTCGATTTTCTTCTTGCTGACCGCTTCTAGAGGCATCGCACAGTTT
TAG 
ATGCAGCCAAAAAATTGTACGATACTAAAAAAATCAAAGCAAGAGTTGTTTCCCTGCCAGACTTTTATACTTTTGACAGGCAAAGTGAAGAATACAGATTCTCTG
TTCTACCAGACGGTGTTCCGATCATGTCCTTTGAAGTATTGGCTACTTCAAGCTGGGGTAAGTATGCTCATCAATCGCTCGGACTCGACGAATTTGGTCGTTCAG
GCAAGGGGCCTGAAATTTACAAATTGTTCGATTTCACAGCGGACGGTGTTGCGTCAAGGGCTGAAAAGACAATCAATTACTACAAAGGAAAGCAGTTGCTTTCTC
CTATGGGAAGAGCTTTCTAAGTCTGAAGAAGTAAACAGTTCTTTGCTATTTCACACTTCCTGGTTGATGGTCACTTGCTGCCTGAAATATATATATATGTATGAC
ATATGTACTTGTTTTCTTTTTTGTGCCTTTGTTACGTCTATATTCATTGAAACTGATTATTCGATTTTCTTCTTGCTGACCGCTTCTAGAGGCATCGCACAGTTT
TAG 
WT aa sequence 175 aa vs Reference aa sequence 175 aa (mutation position 61) 
MQPKNCTILKKSKQELFPCQTFILLTGKVKNTDSLFYQTVFRSCPLKYWLLQAGVSMLINRSDSTNLVVQARGLKFTNCSISQRTVLRQGLKRQSITTKESSCFL
LWEELSKSEEVNSSLLFHTSWLMVTCCLKYIYMYDICTCFLFCAFVTSIFIETDYSIFFLLTASRGIAQF 
MQPKNCTILKKSKQELFPCQTFILLTGKVKNTDSLFYQTVFRSCPLKYWLLQAGVSMLINRSDSTNLVVQARGLKFTNCSISQRTVLRQGLKRQSITTKESSCFL
LWEELSKSEEVNSSLLFHTSWLMVTCCLKYIYMYDICTCFLFCAFVTSIFIETDYSIFFLLTASRGIAQF 
 
Locus YBR117C 
Alias TKL2 
Name YBR117C 
Note Transketolase, similar to Tkl1p; catalyzes conversion of xylulose-5-phosphate and ribose-5-
phosphate to sedoheptulose-7-phosphate and glyceraldehyde-3-phosphate in the pentose phosphate pathway; 
needed for synthesis of aromatic amino acids 
Ontology_term GO:0006098 
dbxref SGD:S000000321 
gene TKL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YBR117C 
Strand -1 
Mutation in reference DNA 
Non-synonymous mutation 
Genomic vs Reference DNA (mutation position 1893) 
ATGGCACAGTTCTCCGACATTGATAAACTTGCGGTTTCCACTTTAAGATTACTTTCCGTTGACCAGGTGGAAAGCGCACAATCTGGCCACCCAGGTGCACCACTA
GGATTGGCACCAGTTGCCCATGTAATTTTCAAGCAACTGCGCTGTAACCCTAACAATGAACATTGGATCAATAGAGACAGGTTTGTTCTGTCGAACGGTCACTCA
TGCGCTCTTCTGTACTCAATGCTCCATCTATTAGGATACGATTACTCTATCGAGGACTTGAGACAATTTAGACAAGTAAACTCAAGGACACCGGGTCATCCAGAA
TTCCACTCAGCGGGAGTGGAAATCACTTCCGGTCCGCTAGGCCAGGGTATCTCAAATGCTGTTGGTATGGCAATAGCGCAGGCCAACTTTGCCGCCACTTATAAC
GAGGATGGCTTTCCCATTTCCGACTCATATACGTTTGCTATTGTAGGGGATGGTTGCTTACAAGAGGGTGTTTCTTCGGAGACCTCTTCCTTAGCGGGACATCTG
CAATTGGGTAACTTGATTACGTTTTATGACAGTAATAGCATTTCCATTGACGGTAAAACCTCGTACTCGTTCGACGAAGATGTTTTGAAGCGATACGAGGCATAT
GGTTGGGAAGTCATGGAAGTCGATAAAGGAGACGACGATATGGAATCCATTTCTAGCGCTTTGGAAAAGGCAAAACTATCGAAGGACAAGCCAACCATAATCAAG
GTAACTACTACAATTGGATTTGGGTCCCTACAACAGGGTACTGCTGGTGTTCATGGGTCCGCTTTGAAGGCAGATGATGTTAAACAGTTGAAGAAGAGGTGGGGG
TTTGACCCAAATAAATCATTTGTAGTACCTCAAGAGGTGTACGATTATTATAAGAAGACTGTTGTGGAACCCGGTCAAAAACTTAATGAGGAATGGGATAGGATG
TTTGAAGAATACAAAACCAAATTTCCCGAGAAGGGTAAAGAATTGCAAAGAAGATTGAATGGTGAGTTACCGGAAGGTTGGGAAAAGCATTTACCGAAGTTTACT
CCGGACGACGATGCTCTGGCAACAAGAAAGACATCCCAGCAGGTGCTGACGAACATGGTCCAAGTTTTGCCTGAATTGATCGGTGGTTCTGCCGATTTGACACCT
TCGAATCTGACAAGGTGGGAAGGCGCGGTAGATTTCCAACCTCCCATTACCCAACTAGGTAACTATGCAGGAAGGTACATTAGATACGGTGTGAGGGAACACGGA
ATGGGTGCCATTATGAACGGTATCTCTGCCTTTGGTGCAAACTACAAGCCTTACGGTGGTACCTTTTTGAACTTCGTCTCTTATGCTGCAGGAGCCGTTAGGTTA
GCCGCCTTGTCTGGTAATCCAGTCATTTGGGTTGCAACACATGACTCTATCGGGCTTGGTGAGGATGGTCCAACGCACCAACCTATTGAAACTCTGGCTCACTTG
AGGGCTATTCCAAACATGCATGTATGGAGACCTGCTGATGGTAACGAAACTTCTGCTGCGTATTATTCTGCTATCAAATCTGGTCGAACACCATCTGTTGTGGCT
TTATCACGACAGAATCTTCCTCAATTGGAGCATTCCTCTTTTGAAAAAGCCTTGAAGGGTGGCTATGTGATCCATGACGTGGAGAATCCTGATATTATCCTGGTG
TCAACAGGATCAGAAGTCTCCATTTCTATAGATGCAGCCAAAAAATTGTACGATACTAAAAAAATCAAAGCAAGAGTTGTTTCCCTGCCAGACTTTTATACTTTT
GACAGGCAAAGTGAAGAATACAGATTCTCTGTTCTACCAGACGGTGTTCCGATCATGTCCTTTGAAGTATTGGCTACTTCAAGCTGGGGTAAGTATGCTCATCAA
TCGTTCGGACTCGACGAATTTGGTCGTTCAGGCAAGGGGCCTGAAATTTACAAATTGTTCGATTTCACAGCGGACGGTGTTGCGTCAAGGGCTGAAAAGACAATC
AATTACTACAAAGGAAAGCAGTTGCTTTCTCCTATGGGAAGAGCTTTCTAA 
ATGGCACAGTTCTCCGACATTGATAAACTTGCGGTTTCCACTTTAAGATTACTTTCCGTTGACCAGGTGGAAAGCGCACAATCTGGCCACCCAGGTGCACCACTA
GGATTGGCACCAGTTGCCCATGTAATTTTCAAGCAACTGCGCTGTAACCCTAACAATGAACATTGGATCAATAGAGACAGGTTTGTTCTGTCGAACGGTCACTCA
TGCGCTCTTCTGTACTCAATGCTCCATCTATTAGGATACGATTACTCTATCGAGGACTTGAGACAATTTAGACAAGTAAACTCAAGGACACCGGGTCATCCAGAA
TTCCACTCAGCGGGAGTGGAAATCACTTCCGGTCCGCTAGGCCAGGGTATCTCAAATGCTGTTGGTATGGCAATAGCGCAGGCCAACTTTGCCGCCACTTATAAC
GAGGATGGCTTTCCCATTTCCGACTCATATACGTTTGCTATTGTAGGGGATGGTTGCTTACAAGAGGGTGTTTCTTCGGAGACCTCTTCCTTAGCGGGACATCTG
CAATTGGGTAACTTGATTACGTTTTATGACAGTAATAGCATTTCCATTGACGGTAAAACCTCGTACTCGTTCGACGAAGATGTTTTGAAGCGATACGAGGCATAT
GGTTGGGAAGTCATGGAAGTCGATAAAGGAGACGACGATATGGAATCCATTTCTAGCGCTTTGGAAAAGGCAAAACTATCGAAGGACAAGCCAACCATAATCAAG
GTAACTACTACAATTGGATTTGGGTCCCTACAACAGGGTACTGCTGGTGTTCATGGGTCCGCTTTGAAGGCAGATGATGTTAAACAGTTGAAGAAGAGGTGGGGG
TTTGACCCAAATAAATCATTTGTAGTACCTCAAGAGGTGTACGATTATTATAAGAAGACTGTTGTGGAACCCGGTCAAAAACTTAATGAGGAATGGGATAGGATG
TTTGAAGAATACAAAACCAAATTTCCCGAGAAGGGTAAAGAATTGCAAAGAAGATTGAATGGTGAGTTACCGGAAGGTTGGGAAAAGCATTTACCGAAGTTTACT
CCGGACGACGATGCTCTGGCAACAAGAAAGACATCCCAGCAGGTGCTGACGAACATGGTCCAAGTTTTGCCTGAATTGATCGGTGGTTCTGCCGATTTGACACCT
TCGAATCTGACAAGGTGGGAAGGCGCGGTAGATTTCCAACCTCCCATTACCCAACTAGGTAACTATGCAGGAAGGTACATTAGATACGGTGTGAGGGAACACGGA
ATGGGTGCCATTATGAACGGTATCTCTGCCTTTGGTGCAAACTACAAGCCTTACGGTGGTACCTTTTTGAACTTCGTCTCTTATGCTGCAGGAGCCGTTAGGTTA
GCCGCCTTGTCTGGTAATCCAGTCATTTGGGTTGCAACACATGACTCTATCGGGCTTGGTGAGGATGGTCCAACGCACCAACCTATTGAAACTCTGGCTCACTTG
AGGGCTATTCCAAACATGCATGTATGGAGACCTGCTGATGGTAACGAAACTTCTGCTGCGTATTATTCTGCTATCAAATCTGGTCGAACACCATCTGTTGTGGCT
TTATCACGACAGAATCTTCCTCAATTGGAGCATTCCTCTTTTGAAAAAGCCTTGAAGGGTGGCTATGTGATCCATGACGTGGAGAATCCTGATATTATCCTGGTG
TCAACAGGATCAGAAGTCTCCATTTCTATAGATGCAGCCAAAAAATTGTACGATACTAAAAAAATCAAAGCAAGAGTTGTTTCCCTGCCAGACTTTTATACTTTT
GACAGGCAAAGTGAAGAATACAGATTCTCTGTTCTACCAGACGGTGTTCCGATCATGTCCTTTGAAGTATTGGCTACTTCAAGCTGGGGTAAGTATGCTCATCAA
TCGCTCGGACTCGACGAATTTGGTCGTTCAGGCAAGGGGCCTGAAATTTACAAATTGTTCGATTTCACAGCGGACGGTGTTGCGTCAAGGGCTGAAAAGACAATC
AATTACTACAAAGGAAAGCAGTTGCTTTCTCCTATGGGAAGAGCTTTCTAA 
WT aa sequence 681 aa vs Reference aa sequence 681 aa (mutation position 632) 
MAQFSDIDKLAVSTLRLLSVDQVESAQSGHPGAPLGLAPVAHVIFKQLRCNPNNEHWINRDRFVLSNGHSCALLYSMLHLLGYDYSIEDLRQFRQVNSRTPGHPE
FHSAGVEITSGPLGQGISNAVGMAIAQANFAATYNEDGFPISDSYTFAIVGDGCLQEGVSSETSSLAGHLQLGNLITFYDSNSISIDGKTSYSFDEDVLKRYEAY
GWEVMEVDKGDDDMESISSALEKAKLSKDKPTIIKVTTTIGFGSLQQGTAGVHGSALKADDVKQLKKRWGFDPNKSFVVPQEVYDYYKKTVVEPGQKLNEEWDRM
FEEYKTKFPEKGKELQRRLNGELPEGWEKHLPKFTPDDDALATRKTSQQVLTNMVQVLPELIGGSADLTPSNLTRWEGAVDFQPPITQLGNYAGRYIRYGVREHG
MGAIMNGISAFGANYKPYGGTFLNFVSYAAGAVRLAALSGNPVIWVATHDSIGLGEDGPTHQPIETLAHLRAIPNMHVWRPADGNETSAAYYSAIKSGRTPSVVA
LSRQNLPQLEHSSFEKALKGGYVIHDVENPDIILVSTGSEVSISIDAAKKLYDTKKIKARVVSLPDFYTFDRQSEEYRFSVLPDGVPIMSFEVLATSSWGKYAHQ
SFGLDEFGRSGKGPEIYKLFDFTADGVASRAEKTINYYKGKQLLSPMGRAF 
MAQFSDIDKLAVSTLRLLSVDQVESAQSGHPGAPLGLAPVAHVIFKQLRCNPNNEHWINRDRFVLSNGHSCALLYSMLHLLGYDYSIEDLRQFRQVNSRTPGHPE
FHSAGVEITSGPLGQGISNAVGMAIAQANFAATYNEDGFPISDSYTFAIVGDGCLQEGVSSETSSLAGHLQLGNLITFYDSNSISIDGKTSYSFDEDVLKRYEAY
GWEVMEVDKGDDDMESISSALEKAKLSKDKPTIIKVTTTIGFGSLQQGTAGVHGSALKADDVKQLKKRWGFDPNKSFVVPQEVYDYYKKTVVEPGQKLNEEWDRM
FEEYKTKFPEKGKELQRRLNGELPEGWEKHLPKFTPDDDALATRKTSQQVLTNMVQVLPELIGGSADLTPSNLTRWEGAVDFQPPITQLGNYAGRYIRYGVREHG
MGAIMNGISAFGANYKPYGGTFLNFVSYAAGAVRLAALSGNPVIWVATHDSIGLGEDGPTHQPIETLAHLRAIPNMHVWRPADGNETSAAYYSAIKSGRTPSVVA
LSRQNLPQLEHSSFEKALKGGYVIHDVENPDIILVSTGSEVSISIDAAKKLYDTKKIKARVVSLPDFYTFDRQSEEYRFSVLPDGVPIMSFEVLATSSWGKYAHQ
SLGLDEFGRSGKGPEIYKLFDFTADGVASRAEKTINYYKGKQLLSPMGRAF 
 
Poly 3: chr3 52187 
MB220:     TCCGTTGTGGAATACTACCC:T:GGTTTCAGATCTATGCTGAG 
BJ4741:    TCCGTTGTGGAATACTACCC:C:GGTTTCAGATCTATGCTGAG 
genome:    TCCGTTGTGGAATACTACCC:C:GGTTTCAGATCTATGCTGAG 
Overlapping gene(s): 
Locus YCL040W 
Alias HOR3 
Name YCL040W 
Note Glucokinase, catalyzes the phosphorylation of glucose at C6 in the first irreversible step of 
glucose metabolism; one of three glucose phosphorylating enzymes; expression regulated by non-fermentable 
carbon sources 
Ontology_term GO:0046323 
dbxref SGD:S000000545 
gene GLK1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL040W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1370) 
ATGTCATTCGACGACTTACACAAAGCCACTGAGAGAGCGGTCATCCAGGCCGTGGACCAGATCTGCGACGATTTCGAGGTTACCCCCGAGAAGCTGGACGAATTA
ACTGCTTACTTCATCGAACAAATGGAAAAAGGTCTAGCTCCACCAAAGGAAGGCCACACATTGGCCTCGGACAAAGGTCTTCCTATGATTCCGGCGTTCGTCACC
GGGTCACCCAACGGGACGGAGCGCGGTGTTTTACTAGCCGCCGACCTGGGTGGTACCAATTTCCGTATATGTTCTGTTAACTTGCATGGAGATCATACTTTCTCC
ATGGAGCAAATGAAGTCCAAGATTCCCGATGATTTGCTAGACGATGAGAACGTCACATCTGACGACCTGTTTGGGTTTCTAGCACGTCGTACACTGGCCTTTATG
AAGAAGTATCACCCGGACGAGTTGGCCAAGGGTAAAGACGCCAAGCCCATGAAACTGGGGTTCACTTTCTCATACCCTGTAGACCAGACCTCTCTAAACTCCGGG
ACATTGATCCGTTGGACCAAGGGTTTCCGCATCGCGGACACCGTCGGAAAGGATGTCGTGCAATTGTACCAGGAGCAATTAAGCGCTCAGGGTATGCCTATGATC
AAGGTTGTTGCATTAACCAACGACACCGTCGGAACGTACCTATCGCATTGCTACACGTCCGATAACACGGACTCAATGACGTCCGGAGAAATCTCGGAGCCGGTC
ATCGGATGTATTTTCGGTACCGGTACCAATGGGTGCTATATGGAGGAGATCAACAAGATCACGAAGTTGCCACAGGAGTTGCGTGACAAGTTGATAAAGGAGGGT
AAGACACACATGATCATCAATGTCGAATGGGGGTCCTTCGATAATGAGCTCAAGCACTTGCCTACTACTAAGTATGACGTCGTAATTGACCAGAAACTGTCAACG
AACCCGGGATTTCACTTGTTTGAAAAACGTGTCTCAGGGATGTTCTTGGGTGAGGTGTTGCGTAACATTTTAGTGGACTTGCACTCGCAAGGCTTGCTTTTGCAA
CAGTACAGGTCCAAGGAACAACTTCCTCGCCACTTGACTACACCTTTCCAGTTGTCATCCGAAGTGCTGTCGCATATTGAAATTGACGACTCGACAGGTCTACGT
GAAACAGAGTTGTCATTATTACAGAGTCTCAGACTGCCCACCACTCCAACAGAGCGTGTTCAAATTCAAAAATTGGTGCGCGCGATTTCTAGGAGATCTGCGTAT
TTAGCCGCCGTGCCGCTTGCCGCGATATTGATCAAGACAAATGCTTTGAACAAGAGATATCATGGTGAAGTCGAGATCGGTTGTGATGGTTCCGTTGTGGAATAC
TACCCCGGTTTCAGATCTATGCTGAGACACGCCTTAGCCTTGTCACCCTTGGGTGCCGAGGGTGAGAGGAAGGTGCACTTGAAGATTGCCAAGGATGGTTCCGGA
GTGGGTGCCGCCTTGTGTGCGCTTGTAGCATGA 
ATGTCATTCGACGACTTACACAAAGCCACTGAGAGAGCGGTCATCCAGGCCGTGGACCAGATCTGCGACGATTTCGAGGTTACCCCCGAGAAGCTGGACGAATTA
ACTGCTTACTTCATCGAACAAATGGAAAAAGGTCTAGCTCCACCAAAGGAAGGCCACACATTGGCCTCGGACAAAGGTCTTCCTATGATTCCGGCGTTCGTCACC
GGGTCACCCAACGGGACGGAGCGCGGTGTTTTACTAGCCGCCGACCTGGGTGGTACCAATTTCCGTATATGTTCTGTTAACTTGCATGGAGATCATACTTTCTCC
ATGGAGCAAATGAAGTCCAAGATTCCCGATGATTTGCTAGACGATGAGAACGTCACATCTGACGACCTGTTTGGGTTTCTAGCACGTCGTACACTGGCCTTTATG
AAGAAGTATCACCCGGACGAGTTGGCCAAGGGTAAAGACGCCAAGCCCATGAAACTGGGGTTCACTTTCTCATACCCTGTAGACCAGACCTCTCTAAACTCCGGG
ACATTGATCCGTTGGACCAAGGGTTTCCGCATCGCGGACACCGTCGGAAAGGATGTCGTGCAATTGTACCAGGAGCAATTAAGCGCTCAGGGTATGCCTATGATC
AAGGTTGTTGCATTAACCAACGACACCGTCGGAACGTACCTATCGCATTGCTACACGTCCGATAACACGGACTCAATGACGTCCGGAGAAATCTCGGAGCCGGTC
ATCGGATGTATTTTCGGTACCGGTACCAATGGGTGCTATATGGAGGAGATCAACAAGATCACGAAGTTGCCACAGGAGTTGCGTGACAAGTTGATAAAGGAGGGT
AAGACACACATGATCATCAATGTCGAATGGGGGTCCTTCGATAATGAGCTCAAGCACTTGCCTACTACTAAGTATGACGTCGTAATTGACCAGAAACTGTCAACG
AACCCGGGATTTCACTTGTTTGAAAAACGTGTCTCAGGGATGTTCTTGGGTGAGGTGTTGCGTAACATTTTAGTGGACTTGCACTCGCAAGGCTTGCTTTTGCAA
CAGTACAGGTCCAAGGAACAACTTCCTCGCCACTTGACTACACCTTTCCAGTTGTCATCCGAAGTGCTGTCGCATATTGAAATTGACGACTCGACAGGTCTACGT
GAAACAGAGTTGTCATTATTACAGAGTCTCAGACTGCCCACCACTCCAACAGAGCGTGTTCAAATTCAAAAATTGGTGCGCGCGATTTCTAGGAGATCTGCGTAT
TTAGCCGCCGTGCCGCTTGCCGCGATATTGATCAAGACAAATGCTTTGAACAAGAGATATCATGGTGAAGTCGAGATCGGTTGTGATGGTTCCGTTGTGGAATAC
TACCCTGGTTTCAGATCTATGCTGAGACACGCCTTAGCCTTGTCACCCTTGGGTGCCGAGGGTGAGAGGAAGGTGCACTTGAAGATTGCCAAGGATGGTTCCGGA
GTGGGTGCCGCCTTGTGTGCGCTTGTAGCATGA 
WT aa sequence 500 aa vs Sample aa sequence 500 aa (mutation position 457) 
MSFDDLHKATERAVIQAVDQICDDFEVTPEKLDELTAYFIEQMEKGLAPPKEGHTLASDKGLPMIPAFVTGSPNGTERGVLLAADLGGTNFRICSVNLHGDHTFS
MEQMKSKIPDDLLDDENVTSDDLFGFLARRTLAFMKKYHPDELAKGKDAKPMKLGFTFSYPVDQTSLNSGTLIRWTKGFRIADTVGKDVVQLYQEQLSAQGMPMI
KVVALTNDTVGTYLSHCYTSDNTDSMTSGEISEPVIGCIFGTGTNGCYMEEINKITKLPQELRDKLIKEGKTHMIINVEWGSFDNELKHLPTTKYDVVIDQKLST
NPGFHLFEKRVSGMFLGEVLRNILVDLHSQGLLLQQYRSKEQLPRHLTTPFQLSSEVLSHIEIDDSTGLRETELSLLQSLRLPTTPTERVQIQKLVRAISRRSAY
LAAVPLAAILIKTNALNKRYHGEVEIGCDGSVVEYYPGFRSMLRHALALSPLGAEGERKVHLKIAKDGSGVGAALCALVA 
MSFDDLHKATERAVIQAVDQICDDFEVTPEKLDELTAYFIEQMEKGLAPPKEGHTLASDKGLPMIPAFVTGSPNGTERGVLLAADLGGTNFRICSVNLHGDHTFS
MEQMKSKIPDDLLDDENVTSDDLFGFLARRTLAFMKKYHPDELAKGKDAKPMKLGFTFSYPVDQTSLNSGTLIRWTKGFRIADTVGKDVVQLYQEQLSAQGMPMI
KVVALTNDTVGTYLSHCYTSDNTDSMTSGEISEPVIGCIFGTGTNGCYMEEINKITKLPQELRDKLIKEGKTHMIINVEWGSFDNELKHLPTTKYDVVIDQKLST
NPGFHLFEKRVSGMFLGEVLRNILVDLHSQGLLLQQYRSKEQLPRHLTTPFQLSSEVLSHIEIDDSTGLRETELSLLQSLRLPTTPTERVQIQKLVRAISRRSAY
LAAVPLAAILIKTNALNKRYHGEVEIGCDGSVVEYYPGFRSMLRHALALSPLGAEGERKVHLKIAKDGSGVGAALCALVA 
 
Poly 4: chr3 61523 
MB220:     GTAAAGTGATCAAGGTAATA:A:TTAAACTTTATATATGTTGT 
BJ4741:    GTAAAGTGATCAAGGTAATA:G:TTAAACTTTATATATGTTGT 
genome:    GTAAAGTGATCAAGGTAATA:G:TTAAACTTTATATATGTTGT 
No overlapping genes 
 
Poly 5: chr3 61609 
MB220:     GACAGTGTGAGAGAGTGATA:G:AGCATTGGAGGCAGGCAAAA 
BJ4741:    GACAGTGTGAGAGAGTGATA:A:AGCATTGGAGGCAGGCAAAA 
genome:    GACAGTGTGAGAGAGTGATA:A:AGCATTGGAGGCAGGCAAAA 
No overlapping genes 
 
Poly 6: chr3 62413 
MB220:     ATCCAGGCAAGGGCGATCAG:G:AGGAAAGTTCTTAGATATCT 
BJ4741:    ATCCAGGCAAGGGCGATCAG:A:AGGAAAGTTCTTAGATATCT 
genome:    ATCCAGGCAAGGGCGATCAG:A:AGGAAAGTTCTTAGATATCT 
Overlapping gene(s): 
Locus YCL034W 
Alias LSB5 
Name YCL034W 
Note Protein of unknown function; binds Las17p, which is a homolog of human Wiskott-Aldrich Syndrome 
protein involved in actin patch assembly and actin polymerization 
Ontology_term GO:0007015 
dbxref SGD:S000000539 
gene LSB5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL034W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 776) 
ATGGGGTTTCTTTCGGATCATCCGCATACAGCTATCACCGAGACGATCTTTCGAATTGTCTCTTCAAGGGACTATACGCTAGAAGTGGAGTTAGCTCCCTTGATT
CAGCTTATCAAAGCAGATCACAACGATTATAACTATACCGTGAACCAAGAAGAAGCTGCGCGAGCACTTAGAAAGAAAATAAAGTATGGGAACCGGCTGCAGCAG
TCCAGGACTCTGGACCTCTTGGATCTGTTCATCTCACAAGGCGTGAAGTTTACAGTCATGTACAATGATGACAAGCTGCTGCAAAGGCTGAGAGGGATGGCTACG
AACTCTGAAAACAGCGGGTCCGGTGAAAAGTATGAGCCTAGGATTATTAAGAAGTGCGCGGCGTATGCTATCTCGTGGCTAAACTATATTACGCAGAACAACCTT
GAGAATGCGAGGGCGTATTCAGGTCTTTATCAATTGGGTCAAACAGTCAAACAGAGGTACTCGAAGAGCAGCCGTTCCCGCCGTAGCGGCGGAGGCTCTGGCGGA
CGGTCTAACTTCATGGATGATAGCGCCGACGACACTTTGTACCAGTCCAACTCGCTGACTAGTGCCGATAGATTGTATAGGATTCCACAGATCAACATGAACAAA
GAGGCACCCAGGATTCGGCTCATAATCAGCGATGCTCTCGCGTCTGCTGTGTCGTTACAGAACTCGCTGATCGGGCTGCCCAAGGGCAAGTTCTCCACAGACGAT
GAAGAGGCCACGTCCAAGTTCATCCAGGCAAGGGCGATCAGAAGGAAAGTTCTTAGATATCTGCAATTGGTCACGGAGGGTGAGTTTCTGGGTAGCTTAATTCAT
GCCAATGATGAACTGGTGGCTGCGTTGACTGCATACGACGACCGAAGCGCTCAGGACGATAGCAGCGATGAAAGTGATCACGGCTCGTACGATGACGGTATTTAT
GATGAAAACGAGCAGGATAACAGCAGGTATATTGATAGCGAGTCCTCAGAGGAAGAGAGCTTGTCTTCTTATCAGCCGTCCACGATCTCAAACCCTTTCGGTGAT
CATAACAAAATTTGA 
ATGGGGTTTCTTTCGGATCATCCGCATACAGCTATCACCGAGACGATCTTTCGAATTGTCTCTTCAAGGGACTATACGCTAGAAGTGGAGTTAGCTCCCTTGATT
CAGCTTATCAAAGCAGATCACAACGATTATAACTATACCGTGAACCAAGAAGAAGCTGCGCGAGCACTTAGAAAGAAAATAAAGTATGGGAACCGGCTGCAGCAG
TCCAGGACTCTGGACCTCTTGGATCTGTTCATCTCACAAGGCGTGAAGTTTACAGTCATGTACAATGATGACAAGCTGCTGCAAAGGCTGAGAGGGATGGCTACG
AACTCTGAAAACAGCGGGTCCGGTGAAAAGTATGAGCCTAGGATTATTAAGAAGTGCGCGGCGTATGCTATCTCGTGGCTAAACTATATTACGCAGAACAACCTT
GAGAATGCGAGGGCGTATTCAGGTCTTTATCAATTGGGTCAAACAGTCAAACAGAGGTACTCGAAGAGCAGCCGTTCCCGCCGTAGCGGCGGAGGCTCTGGCGGA
CGGTCTAACTTCATGGATGATAGCGCCGACGACACTTTGTACCAGTCCAACTCGCTGACTAGTGCCGATAGATTGTATAGGATTCCACAGATCAACATGAACAAA
GAGGCACCCAGGATTCGGCTCATAATCAGCGATGCTCTCGCGTCTGCTGTGTCGTTACAGAACTCGCTGATCGGGCTGCCCAAGGGCAAGTTCTCCACAGACGAT
GAAGAGGCCACGTCCAAGTTCATCCAGGCAAGGGCGATCAGGAGGAAAGTTCTTAGATATCTGCAATTGGTCACGGAGGGTGAGTTTCTGGGTAGCTTAATTCAT
GCCAATGATGAACTGGTGGCTGCGTTGACTGCATACGACGACCGAAGCGCTCAGGACGATAGCAGCGATGAAAGTGATCACGGCTCGTACGATGACGGTATTTAT
GATGAAAACGAGCAGGATAACAGCAGGTATATTGATAGCGAGTCCTCAGAGGAAGAGAGCTTGTCTTCTTATCAGCCGTCCACGATCTCAAACCCTTTCGGTGAT
CATAACAAAATTTGA 
WT aa sequence 354 aa vs Sample aa sequence 354 aa (mutation position 259) 
MGFLSDHPHTAITETIFRIVSSRDYTLEVELAPLIQLIKADHNDYNYTVNQEEAARALRKKIKYGNRLQQSRTLDLLDLFISQGVKFTVMYNDDKLLQRLRGMAT
NSENSGSGEKYEPRIIKKCAAYAISWLNYITQNNLENARAYSGLYQLGQTVKQRYSKSSRSRRSGGGSGGRSNFMDDSADDTLYQSNSLTSADRLYRIPQINMNK
EAPRIRLIISDALASAVSLQNSLIGLPKGKFSTDDEEATSKFIQARAIRRKVLRYLQLVTEGEFLGSLIHANDELVAALTAYDDRSAQDDSSDESDHGSYDDGIY
DENEQDNSRYIDSESSEEESLSSYQPSTISNPFGDHNKI 
MGFLSDHPHTAITETIFRIVSSRDYTLEVELAPLIQLIKADHNDYNYTVNQEEAARALRKKIKYGNRLQQSRTLDLLDLFISQGVKFTVMYNDDKLLQRLRGMAT
NSENSGSGEKYEPRIIKKCAAYAISWLNYITQNNLENARAYSGLYQLGQTVKQRYSKSSRSRRSGGGSGGRSNFMDDSADDTLYQSNSLTSADRLYRIPQINMNK
EAPRIRLIISDALASAVSLQNSLIGLPKGKFSTDDEEATSKFIQARAIRRKVLRYLQLVTEGEFLGSLIHANDELVAALTAYDDRSAQDDSSDESDHGSYDDGIY
DENEQDNSRYIDSESSEEESLSSYQPSTISNPFGDHNKI 
 
Poly 7: chr3 63557 
MB220:     GTGATAACTTGGTGTATATC:A:ACGCTGGAGGTGGAAGAAAC 
BJ4741:    GTGATAACTTGGTGTATATC:C:ACGCTGGAGGTGGAAGAAAC 
genome:    GTGATAACTTGGTGTATATC:C:ACGCTGGAGGTGGAAGAAAC 
Overlapping gene(s): 
Locus YCL032W 
Alias STE50 
Name YCL032W 
Note Protein involved in mating response, invasive/filamentous growth, and osmotolerance, acts as an 
adaptor that links G protein-associated Cdc42p-Ste20p complex to the effector Ste11p to modulate signal 
transduction 
Ontology_term GO:0032093 
dbxref SGD:S000000537 
gene STE50 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL032W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 137) 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCCACGCTGGAGGTGGAAGAAACCGATCCATTATGTCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTCATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCAACGCTGGAGGTGGAAGAAACCGATCCATTATGTCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTCATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
WT aa sequence 346 aa vs Sample aa sequence 346 aa (mutation position 46) 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
 
Poly 8: chr3 63590 
MB220:     GAAGAAACCGATCCATTATG:C:CAGAGACTGCGAGAAAATGA 
BJ4741:    GAAGAAACCGATCCATTATG:T:CAGAGACTGCGAGAAAATGA 
genome:    GAAGAAACCGATCCATTATG:T:CAGAGACTGCGAGAAAATGA 
Overlapping gene(s): 
Locus YCL032W 
Alias STE50 
Name YCL032W 
Note Protein involved in mating response, invasive/filamentous growth, and osmotolerance, acts as an 
adaptor that links G protein-associated Cdc42p-Ste20p complex to the effector Ste11p to modulate signal 
transduction 
Ontology_term GO:0032093 
dbxref SGD:S000000537 
gene STE50 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL032W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 170) 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCCACGCTGGAGGTGGAAGAAACCGATCCATTATGTCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTCATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCCACGCTGGAGGTGGAAGAAACCGATCCATTATGCCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTCATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
WT aa sequence 346 aa vs Sample aa sequence 346 aa (mutation position 57) 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
 
Poly 9: chr3 64283 
MB220:     TGGAGACAATATGTCTTGGT:T:ATTTGCTATGGGGATCAAGA 
BJ4741:    TGGAGACAATATGTCTTGGT:C:ATTTGCTATGGGGATCAAGA 
genome:    TGGAGACAATATGTCTTGGT:C:ATTTGCTATGGGGATCAAGA 
Overlapping gene(s): 
Locus YCL032W 
Alias STE50 
Name YCL032W 
Note Protein involved in mating response, invasive/filamentous growth, and osmotolerance, acts as an 
adaptor that links G protein-associated Cdc42p-Ste20p complex to the effector Ste11p to modulate signal 
transduction 
Ontology_term GO:0032093 
dbxref SGD:S000000537 
gene STE50 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL032W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 863) 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCCACGCTGGAGGTGGAAGAAACCGATCCATTATGTCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTCATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
ATGGAGGACGGTAAACAGGCCATCAATGAGGGATCAAACGATGCTTCGCCGGATCTGGACGTGAATGGCACAATATTGATGAATAATGAAGACTTTTCCCAGTGG
TCGGTTGATGATGTGATAACTTGGTGTATATCCACGCTGGAGGTGGAAGAAACCGATCCATTATGTCAGAGACTGCGAGAAAATGATATTGTAGGAGATCTTTTG
CCGGAATTGTGCTTGCAAGATTGCCAGGACTTGTGTGACGGTGATTTGAATAAGGCCATAAAATTCAAGATACTGATCAATAAGATGAGAGACAGCAAGTTGGAG
TGGAAGGACGACAAGACTCAAGAGGACATGATAACGGTACTGAAAAACTTGTACACTACTACATCTGCGAAATTGCAAGAATTTCAATCGCAGTACACAAGGCTG
AGGATGGATGTCTTGGACGTAATGAAGACCAGCTCAAGCTCTTCTCCGATTAACACACATGGAGTGTCCACTACGGTACCTTCTTCAAACAACACAATTATACCC
AGTAGTGACGGTGTGTCTCTTTCACAAACAGACTATTTCGACACAGTTCATAACCGACAATCACCGTCAAGGAGAGAATCCCCGGTAACGGTATTTAGGCAACCC
AGTCTTTCCCACTCAAAATCTTTGCACAAGGATAGCAAAAACAAAGTACCCCAAATATCTACAAACCAATCTCACCCATCTGCCGTTTCAACAGCGAACACACCG
GGGCCATCACCTAACGAGGCGTTAAAACAGTTGCGTGCATCTAAAGAAGACTCCTGCGAACGGATCTTGAAAAACGCAATGAAAAGACATAACTTAGCAGATCAG
GATTGGAGACAATATGTCTTGGTTATTTGCTATGGGGATCAAGAGAGGCTGTTAGAATTGAACGAAAAGCCTGTGATCATATTCAAGAACTTAAAGCAACAGGGT
TTGCACCCCGCCATTATGTTAAGAAGAAGAGGTGATTTCGAAGAAGTAGCAATGATGAACGGAAGTGACAATGTCACCCCCGGTGGAAGACTCTAA 
WT aa sequence 346 aa vs Sample aa sequence 346 aa (mutation position 288) 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
MEDGKQAINEGSNDASPDLDVNGTILMNNEDFSQWSVDDVITWCISTLEVEETDPLCQRLRENDIVGDLLPELCLQDCQDLCDGDLNKAIKFKILINKMRDSKLE
WKDDKTQEDMITVLKNLYTTTSAKLQEFQSQYTRLRMDVLDVMKTSSSSSPINTHGVSTTVPSSNNTIIPSSDGVSLSQTDYFDTVHNRQSPSRRESPVTVFRQP
SLSHSKSLHKDSKNKVPQISTNQSHPSAVSTANTPGPSPNEALKQLRASKEDSCERILKNAMKRHNLADQDWRQYVLVICYGDQERLLELNEKPVIIFKNLKQQG
LHPAIMLRRRGDFEEVAMMNGSDNVTPGGRL 
 
Poly 10: chr3 65066 
MB220:     AAGTTGTGAATGATGGAGTC:C:TATATGTCCATTCAAATAGT 
BJ4741:    AAGTTGTGAATGATGGAGTC:G:TATATGTCCATTCAAATAGT 
genome:    AAGTTGTGAATGATGGAGTC:G:TATATGTCCATTCAAATAGT 
Overlapping gene(s): 
Locus YCL031C 
Alias RRP7 
Name YCL031C 
Note Essential protein involved in rRNA processing and ribosome biogenesis 
Ontology_term GO:0034456 
dbxref SGD:S000000536 
gene RRP7 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL031C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 481) 
ATGGGTATTGAAGACATTAGCGCCATGAAGAACGGGTTTATAGTGGTGCCGTTCAAATTACCGGATCACAAGGCACTACCCAAAAGCCAGGAAGCTTCGTTGCAT
TTCATGTTTGCTAAAAGACACCAGAGTTCAAATTCCAACGAGTCTGACTGTTTGTTTTTGGTCAACCTTCCATTATTATCTAACATAGAGCACATGAAGAAATTT
GTCGGGCAGCTCTGTGGGAAATACGATACAGTATCGCATGTAGAGGAACTACTATATAACGATGAATTTGGATTACATGAAGTAGATTTATCGGCATTGACCTCC
GATCTGATGTCCTCCACTGACGTCAACGAGAAGAGATACACACCAAGAAACACGGCGCTATTAAAATTTGTTGATGCTGCAAGTATAAATAACTGCTGGAATGCT
TTGAAAAAATACTCGAATTTGCATGCCAAACATCCAAATGAACTATTTGAATGGACATATACGACTCCATCATTCACAACTTTTGTTAACTTCTACAAACCACTG
GATATTGATTATTTGAAAGAAGATATTCATACACATATGGCAATTTTTGAACAGCGTGAAGCTCAAGCACAAGAGGATGTTCAAAGTTCTATAGTGGATGAGGAT
GGATTCACATTAGTTGTAGGAAAGAACACCAAGTCATTGAATTCCATAAGAAAGAAAATATTAAACAAAAATCCATTATCCAAACATGAAAATAAGGCCAAGCCA
ATTTCAAATATAGATAAAAAGGCAAAGAAAGATTTCTATAGATTTCAGGTCAGAGAACGTAAAAAACAGGAGATCAATCAACTGTTAAGTAAATTTAAGGAAGAT
CAAGAAAGAATCAAGGTAATGAAAGCTAAGAGAAAATTCAATCCATACACTTAA 
ATGGGTATTGAAGACATTAGCGCCATGAAGAACGGGTTTATAGTGGTGCCGTTCAAATTACCGGATCACAAGGCACTACCCAAAAGCCAGGAAGCTTCGTTGCAT
TTCATGTTTGCTAAAAGACACCAGAGTTCAAATTCCAACGAGTCTGACTGTTTGTTTTTGGTCAACCTTCCATTATTATCTAACATAGAGCACATGAAGAAATTT
GTCGGGCAGCTCTGTGGGAAATACGATACAGTATCGCATGTAGAGGAACTACTATATAACGATGAATTTGGATTACATGAAGTAGATTTATCGGCATTGACCTCC
GATCTGATGTCCTCCACTGACGTCAACGAGAAGAGATACACACCAAGAAACACGGCGCTATTAAAATTTGTTGATGCTGCAAGTATAAATAACTGCTGGAATGCT
TTGAAAAAATACTCGAATTTGCATGCCAAACATCCAAATGAACTATTTGAATGGACATATAGGACTCCATCATTCACAACTTTTGTTAACTTCTACAAACCACTG
GATATTGATTATTTGAAAGAAGATATTCATACACATATGGCAATTTTTGAACAGCGTGAAGCTCAAGCACAAGAGGATGTTCAAAGTTCTATAGTGGATGAGGAT
GGATTCACATTAGTTGTAGGAAAGAACACCAAGTCATTGAATTCCATAAGAAAGAAAATATTAAACAAAAATCCATTATCCAAACATGAAAATAAGGCCAAGCCA
ATTTCAAATATAGATAAAAAGGCAAAGAAAGATTTCTATAGATTTCAGGTCAGAGAACGTAAAAAACAGGAGATCAATCAACTGTTAAGTAAATTTAAGGAAGAT
CAAGAAAGAATCAAGGTAATGAAAGCTAAGAGAAAATTCAATCCATACACTTAA 
WT aa sequence 297 aa vs Sample aa sequence 297 aa (mutation position 161) 
MGIEDISAMKNGFIVVPFKLPDHKALPKSQEASLHFMFAKRHQSSNSNESDCLFLVNLPLLSNIEHMKKFVGQLCGKYDTVSHVEELLYNDEFGLHEVDLSALTS
DLMSSTDVNEKRYTPRNTALLKFVDAASINNCWNALKKYSNLHAKHPNELFEWTYTTPSFTTFVNFYKPLDIDYLKEDIHTHMAIFEQREAQAQEDVQSSIVDED
GFTLVVGKNTKSLNSIRKKILNKNPLSKHENKAKPISNIDKKAKKDFYRFQVRERKKQEINQLLSKFKEDQERIKVMKAKRKFNPYT 
MGIEDISAMKNGFIVVPFKLPDHKALPKSQEASLHFMFAKRHQSSNSNESDCLFLVNLPLLSNIEHMKKFVGQLCGKYDTVSHVEELLYNDEFGLHEVDLSALTS
DLMSSTDVNEKRYTPRNTALLKFVDAASINNCWNALKKYSNLHAKHPNELFEWTYRTPSFTTFVNFYKPLDIDYLKEDIHTHMAIFEQREAQAQEDVQSSIVDED
GFTLVVGKNTKSLNSIRKKILNKNPLSKHENKAKPISNIDKKAKKDFYRFQVRERKKQEINQLLSKFKEDQERIKVMKAKRKFNPYT 
 
Poly 11: chr3 68049 
MB220:     TTCAATTGTTCAACCAAGTG:G:TCGGCTGTTTTAGCATCTTG 
BJ4741:    TTCAATTGTTCAACCAAGTG:T:TCGGCTGTTTTAGCATCTTG 
genome:    TTCAATTGTTCAACCAAGTG:T:TCGGCTGTTTTAGCATCTTG 
Overlapping gene(s): 
Locus YCL030C 
Alias HIS4 
Name YCL030C 
Note Multifunctional enzyme containing phosphoribosyl-ATP pyrophosphatase, phosphoribosyl-AMP 
cyclohydrolase, and histidinol dehydrogenase activities; catalyzes the second, third, ninth and tenth 
steps in histidine biosynthesis 
Ontology_term GO:0005622 
dbxref SGD:S000000535 
gene HIS4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YCL030C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 263) 
ATGGTTTTGCCGATTCTACCGTTAATTGATGATCTGGCCTCATGGAATAGTAAGAAGGAATACGTTTCACTTGTTGGTCAGGTACTTTTGGATGGCTCGAGCCTG
AGTAATGAAGAGATTCTCCAGTTCTCCAAAGAGGAAGAAGTTCCATTGGTGGCTTTGTCCTTGCCAAGTGGTAAATTCAGCGATGATGAAATCATTGCCTTCTTG
AACAACGGAGTTTCTTCTCTGTTCATTGCTAGCCAAGATGCTAAAACAGCCGAACACTTGGTTGAACAATTGAATGTACCAAAGGAGCGTGTTGTTGTGGAAGAG
AACGGTGTTTTCTCCAATCAATTCATGGTAAAACAAAAATTCTCGCAAGATAAAATTGTGTCCATAAAGAAATTAAGCAAGGATATGTTGACCAAAGAAGTGCTT
GGTGAAGTACGTACAGACCGTCCTGACGGTTTATATACCACCCTAGTTGTCGACCAATATGAGCGTTGTCTAGGGTTGGTGTATTCTTCGAAGAAATCTATAGCA
AAGGCCATCGATTTGGGTCGTGGCGTTTATTATTCTCGTTCTAGGAATGAAATCTGGATCAAGGGTGAAACTTCTGGCAATGGCCAAAAGCTTTTACAAATCTCT
ACTGACTGTGATTCGGATGCCTTAAAGTTTATCGTTGAACAAGAAAACGTTGGATTTTGCCACTTGGAGACCATGTCTTGCTTTGGTGAATTCAAGCATGGTTTG
GTGGGGCTAGAATCTTTACTAAAACAAAGGCTACAGGACGCTCCAGAGGAATCTTATACTAGAAGACTATTCAACGACTCTGCATTGTTAGATGCCAAGATCAAG
GAAGAAGCTGAAGAACTGACTGAGGCAAAGGGTAAGAAGGAGCTTTCTTGGGAGGCTGCCGATTTGTTCTACTTTGCACTGGCCAAATTAGTGGCCAACGATGTT
TCATTGAAGGACGTCGAGAATAATCTGAATATGAAGCATCTGAAGGTTACAAGACGGAAAGGTGATGCTAAGCCAAAGTTTGTTGGACAACCAAAGGCTGAAGAA
GAAAAACTGACCGGTCCAATTCACTTGGACGTGGTGAAGGCTTCCGACAAAGTTGGTGTGCAGAAGGCTTTGAGCAGACCAATCCAAAAGACTTCTGAAATTATG
CATTTAGTCAATCCGATCATCGAAAATGTTAGAGACAAAGGTAACTCTGCCCTTTTGGAGTACACAGAAAAGTTTGATGGTGTAAAATTATCCAATCCTGTTCTT
AATGCTCCATTCCCAGAAGAATACTTTGAAGGTTTAACCGAGGAAATGAAGGAAGCTTTGGACCTTTCAATTGAAAACGTCCGCAAATTCCATGCTGCTCAATTG
CCAACAGAGACTCTTGAAGTTGAAACCCAACCTGGTGTCTTGTGTTCCAGATTCCCTCGTCCTATTGAAAAAGTTGGTTTGTATATCCCTGGTGGCACTGCCATT
TTACCAAGTACTGCATTAATGCTTGGTGTTCCAGCACAAGTTGCCCAATGTAAGGAGATTGTGTTTGCATCTCCACCAAGAAAATCTGATGGTAAAGTTTCACCC
GAAGTTGTTTATGTCGCAGAAAAAGTTGGCGCTTCCAAGATTGTTCTAGCTGGTGGTGCCCAAGCCGTTGCTGCTATGGCTTACGGGACAGAAACTATTCCTAAA
GTGGATAAGATCTTGGGTCCAGGTAATCAATTTGTGACTGCCGCCAAAATGTATGTTCAAAATGACACTCAAGCTCTATGTTCCATTGATATGCCAGCTGGCCCA
AGTGAAGTTTTGGTTATTGCCGATGAAGATGCCGATGTGGATTTTGTTGCAAGTGATTTGCTATCGCAAGCTGAACACGGTATTGACTCCCAAGTTATCCTTGTT
GGTGTTAACTTGAGCGAAAAGAAAATTCAAGAGATTCAAGATGCTGTCCACAATCAAGCTTTACAACTGCCACGTGTGGATATTGTTCGTAAATGTATTGCTCAC
AGTACGATCGTTCTTTGTGACGGTTACGAAGAAGCCCTTGAAATGTCCAACCAATATGCACCAGAACATTTGATTCTACAAATCGCCAATGCTAACGATTATGTT
AAATTGGTTGACAATGCAGGGTCCGTATTTGTGGGTGCTTACACTCCAGAATCGTGCGGTGACTATTCAAGTGGTACTAACCATACATTACCAACCTATGGTTAC
GCTAGGCAGTACAGTGGTGCCAACACTGCAACCTTCCAAAAGTTTATCACTGCCCAAAACATTACCCCTGAAGGTTTAGAAAACATCGGTAGAGCTGTTATGTGC
GTTGCCAAGAAGGAGGGTCTAGACGGTCACAGAAACGCTGTGAAAATCAGAATGAGTAAGCTTGGGTTGATCCCAAAGGATTTCCAGTAG 
ATGGTTTTGCCGATTCTACCGTTAATTGATGATCTGGCCTCATGGAATAGTAAGAAGGAATACGTTTCACTTGTTGGTCAGGTACTTTTGGATGGCTCGAGCCTG
AGTAATGAAGAGATTCTCCAGTTCTCCAAAGAGGAAGAAGTTCCATTGGTGGCTTTGTCCTTGCCAAGTGGTAAATTCAGCGATGATGAAATCATTGCCTTCTTG
AACAACGGAGTTTCTTCTCTGTTCATTGCTAGCCAAGATGCTAAAACAGCCGACCACTTGGTTGAACAATTGAATGTACCAAAGGAGCGTGTTGTTGTGGAAGAG
AACGGTGTTTTCTCCAATCAATTCATGGTAAAACAAAAATTCTCGCAAGATAAAATTGTGTCCATAAAGAAATTAAGCAAGGATATGTTGACCAAAGAAGTGCTT
GGTGAAGTACGTACAGACCGTCCTGACGGTTTATATACCACCCTAGTTGTCGACCAATATGAGCGTTGTCTAGGGTTGGTGTATTCTTCGAAGAAATCTATAGCA
AAGGCCATCGATTTGGGTCGTGGCGTTTATTATTCTCGTTCTAGGAATGAAATCTGGATCAAGGGTGAAACTTCTGGCAATGGCCAAAAGCTTTTACAAATCTCT
ACTGACTGTGATTCGGATGCCTTAAAGTTTATCGTTGAACAAGAAAACGTTGGATTTTGCCACTTGGAGACCATGTCTTGCTTTGGTGAATTCAAGCATGGTTTG
GTGGGGCTAGAATCTTTACTAAAACAAAGGCTACAGGACGCTCCAGAGGAATCTTATACTAGAAGACTATTCAACGACTCTGCATTGTTAGATGCCAAGATCAAG
GAAGAAGCTGAAGAACTGACTGAGGCAAAGGGTAAGAAGGAGCTTTCTTGGGAGGCTGCCGATTTGTTCTACTTTGCACTGGCCAAATTAGTGGCCAACGATGTT
TCATTGAAGGACGTCGAGAATAATCTGAATATGAAGCATCTGAAGGTTACAAGACGGAAAGGTGATGCTAAGCCAAAGTTTGTTGGACAACCAAAGGCTGAAGAA
GAAAAACTGACCGGTCCAATTCACTTGGACGTGGTGAAGGCTTCCGACAAAGTTGGTGTGCAGAAGGCTTTGAGCAGACCAATCCAAAAGACTTCTGAAATTATG
CATTTAGTCAATCCGATCATCGAAAATGTTAGAGACAAAGGTAACTCTGCCCTTTTGGAGTACACAGAAAAGTTTGATGGTGTAAAATTATCCAATCCTGTTCTT
AATGCTCCATTCCCAGAAGAATACTTTGAAGGTTTAACCGAGGAAATGAAGGAAGCTTTGGACCTTTCAATTGAAAACGTCCGCAAATTCCATGCTGCTCAATTG
CCAACAGAGACTCTTGAAGTTGAAACCCAACCTGGTGTCTTGTGTTCCAGATTCCCTCGTCCTATTGAAAAAGTTGGTTTGTATATCCCTGGTGGCACTGCCATT
TTACCAAGTACTGCATTAATGCTTGGTGTTCCAGCACAAGTTGCCCAATGTAAGGAGATTGTGTTTGCATCTCCACCAAGAAAATCTGATGGTAAAGTTTCACCC
GAAGTTGTTTATGTCGCAGAAAAAGTTGGCGCTTCCAAGATTGTTCTAGCTGGTGGTGCCCAAGCCGTTGCTGCTATGGCTTACGGGACAGAAACTATTCCTAAA
GTGGATAAGATCTTGGGTCCAGGTAATCAATTTGTGACTGCCGCCAAAATGTATGTTCAAAATGACACTCAAGCTCTATGTTCCATTGATATGCCAGCTGGCCCA
AGTGAAGTTTTGGTTATTGCCGATGAAGATGCCGATGTGGATTTTGTTGCAAGTGATTTGCTATCGCAAGCTGAACACGGTATTGACTCCCAAGTTATCCTTGTT
GGTGTTAACTTGAGCGAAAAGAAAATTCAAGAGATTCAAGATGCTGTCCACAATCAAGCTTTACAACTGCCACGTGTGGATATTGTTCGTAAATGTATTGCTCAC
AGTACGATCGTTCTTTGTGACGGTTACGAAGAAGCCCTTGAAATGTCCAACCAATATGCACCAGAACATTTGATTCTACAAATCGCCAATGCTAACGATTATGTT
AAATTGGTTGACAATGCAGGGTCCGTATTTGTGGGTGCTTACACTCCAGAATCGTGCGGTGACTATTCAAGTGGTACTAACCATACATTACCAACCTATGGTTAC
GCTAGGCAGTACAGTGGTGCCAACACTGCAACCTTCCAAAAGTTTATCACTGCCCAAAACATTACCCCTGAAGGTTTAGAAAACATCGGTAGAGCTGTTATGTGC
GTTGCCAAGAAGGAGGGTCTAGACGGTCACAGAAACGCTGTGAAAATCAGAATGAGTAAGCTTGGGTTGATCCCAAAGGATTTCCAGTAG 
WT aa sequence 799 aa vs Sample aa sequence 799 aa (mutation position 88) 
MVLPILPLIDDLASWNSKKEYVSLVGQVLLDGSSLSNEEILQFSKEEEVPLVALSLPSGKFSDDEIIAFLNNGVSSLFIASQDAKTAEHLVEQLNVPKERVVVEE
NGVFSNQFMVKQKFSQDKIVSIKKLSKDMLTKEVLGEVRTDRPDGLYTTLVVDQYERCLGLVYSSKKSIAKAIDLGRGVYYSRSRNEIWIKGETSGNGQKLLQIS
TDCDSDALKFIVEQENVGFCHLETMSCFGEFKHGLVGLESLLKQRLQDAPEESYTRRLFNDSALLDAKIKEEAEELTEAKGKKELSWEAADLFYFALAKLVANDV
SLKDVENNLNMKHLKVTRRKGDAKPKFVGQPKAEEEKLTGPIHLDVVKASDKVGVQKALSRPIQKTSEIMHLVNPIIENVRDKGNSALLEYTEKFDGVKLSNPVL
NAPFPEEYFEGLTEEMKEALDLSIENVRKFHAAQLPTETLEVETQPGVLCSRFPRPIEKVGLYIPGGTAILPSTALMLGVPAQVAQCKEIVFASPPRKSDGKVSP
EVVYVAEKVGASKIVLAGGAQAVAAMAYGTETIPKVDKILGPGNQFVTAAKMYVQNDTQALCSIDMPAGPSEVLVIADEDADVDFVASDLLSQAEHGIDSQVILV
GVNLSEKKIQEIQDAVHNQALQLPRVDIVRKCIAHSTIVLCDGYEEALEMSNQYAPEHLILQIANANDYVKLVDNAGSVFVGAYTPESCGDYSSGTNHTLPTYGY
ARQYSGANTATFQKFITAQNITPEGLENIGRAVMCVAKKEGLDGHRNAVKIRMSKLGLIPKDFQ 
MVLPILPLIDDLASWNSKKEYVSLVGQVLLDGSSLSNEEILQFSKEEEVPLVALSLPSGKFSDDEIIAFLNNGVSSLFIASQDAKTADHLVEQLNVPKERVVVEE
NGVFSNQFMVKQKFSQDKIVSIKKLSKDMLTKEVLGEVRTDRPDGLYTTLVVDQYERCLGLVYSSKKSIAKAIDLGRGVYYSRSRNEIWIKGETSGNGQKLLQIS
TDCDSDALKFIVEQENVGFCHLETMSCFGEFKHGLVGLESLLKQRLQDAPEESYTRRLFNDSALLDAKIKEEAEELTEAKGKKELSWEAADLFYFALAKLVANDV
SLKDVENNLNMKHLKVTRRKGDAKPKFVGQPKAEEEKLTGPIHLDVVKASDKVGVQKALSRPIQKTSEIMHLVNPIIENVRDKGNSALLEYTEKFDGVKLSNPVL
NAPFPEEYFEGLTEEMKEALDLSIENVRKFHAAQLPTETLEVETQPGVLCSRFPRPIEKVGLYIPGGTAILPSTALMLGVPAQVAQCKEIVFASPPRKSDGKVSP
EVVYVAEKVGASKIVLAGGAQAVAAMAYGTETIPKVDKILGPGNQFVTAAKMYVQNDTQALCSIDMPAGPSEVLVIADEDADVDFVASDLLSQAEHGIDSQVILV
GVNLSEKKIQEIQDAVHNQALQLPRVDIVRKCIAHSTIVLCDGYEEALEMSNQYAPEHLILQIANANDYVKLVDNAGSVFVGAYTPESCGDYSSGTNHTLPTYGY
ARQYSGANTATFQKFITAQNITPEGLENIGRAVMCVAKKEGLDGHRNAVKIRMSKLGLIPKDFQ 
 
Poly 12: chr4 629225 
MB220:     GCAAAATAATCGTTATTCTT:A:GGCATGCTGACAATGCTGAA 
BJ4741:    GCAAAATAATCGTTATTCTT:G:GGCATGCTGACAATGCTGAA 
genome:    GCAAAATAATCGTTATTCTT:G:GGCATGCTGACAATGCTGAA 
No overlapping genes 
 
Poly 13: chr4 671217 
MB220:     ACGGTACCTCTTTATTCAGT:T:GGCTTTACAGATACTGAGGT 
BJ4741:    ACGGTACCTCTTTATTCAGT:C:GGCTTTACAGATACTGAGGT 
genome:    ACGGTACCTCTTTATTCAGT:C:GGCTTTACAGATACTGAGGT 
No overlapping genes 
 
Poly 14: chr4 671356 
MB220:     ATTTCAAATGCTATAGCTCC:C:GTAATAACAGTTACTTCAAC 
BJ4741:    ATTTCAAATGCTATAGCTCC:T:GTAATAACAGTTACTTCAAC 
genome:    ATTTCAAATGCTATAGCTCC:T:GTAATAACAGTTACTTCAAC 
Overlapping gene(s): 
Locus YDR108W 
Alias TRS85 
Name YDR108W 
Note Subunit of TRAPP (transport protein particle), a multi-subunit complex involved in targeting 
and/or fusion of ER-to-Golgi transport vesicles with their acceptor compartment; protein has late meiotic 
role, following DNA replication 
Ontology_term GO:0034727 
dbxref SGD:S000002515 
gene GSG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YDR108W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 110) 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCTGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTGTGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAATCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCCGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTGTGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAATCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
WT aa sequence 698 aa vs Sample aa sequence 698 aa (mutation position 37) 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVCDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVCDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
 
Poly 15: chr4 671514 
MB220:     ACAGCATGAGCATGAGGTTT:A:TGATGCAAGTGACTCGACGG 
BJ4741:    ACAGCATGAGCATGAGGTTT:G:TGATGCAAGTGACTCGACGG 
genome:    ACAGCATGAGCATGAGGTTT:G:TGATGCAAGTGACTCGACGG 
Overlapping gene(s): 
Locus YDR108W 
Alias TRS85 
Name YDR108W 
Note Subunit of TRAPP (transport protein particle), a multi-subunit complex involved in targeting 
and/or fusion of ER-to-Golgi transport vesicles with their acceptor compartment; protein has late meiotic 
role, following DNA replication 
Ontology_term GO:0034727 
dbxref SGD:S000002515 
gene GSG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YDR108W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 268) 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCTGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTGTGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAATCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCTGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTATGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAATCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
WT aa sequence 698 aa vs Sample aa sequence 698 aa (mutation position 90) 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVCDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVYDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
 
Poly 16: chr4 671797 
MB220:     CCTCATAATCTTCTTAAGAA:G:TCCATTTATCATAGTTTCTT 
BJ4741:    CCTCATAATCTTCTTAAGAA:A:TCCATTTATCATAGTTTCTT 
genome:    CCTCATAATCTTCTTAAGAA:A:TCCATTTATCATAGTTTCTT 
Overlapping gene(s): 
Locus YDR108W 
Alias TRS85 
Name YDR108W 
Note Subunit of TRAPP (transport protein particle), a multi-subunit complex involved in targeting 
and/or fusion of ER-to-Golgi transport vesicles with their acceptor compartment; protein has late meiotic 
role, following DNA replication 
Ontology_term GO:0034727 
dbxref SGD:S000002515 
gene GSG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YDR108W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 551) 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCTGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTGTGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAATCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
ATGGTTTTTTCTTATGAGCACTATATGAATCTCCTTTTCCATTTGGATAACAGTAAAGAAACGGTGCCTCCAGAGATTGCAAAAAGAATAATTTCAAATGCTATA
GCTCCTGTAATAACAGTTACTTCAACTCCTCTCTTCGACAAACATATTCAAGAAACGTACAAAGTAGATTCTCTCTATATGCTGCTGCGATTCTTTGGCGGTTGT
GTCTCTGATAGAGATCAAGCCAATGAAGCGAAGGTTGGACAGCATGAGCATGAGGTTTGTGATGCAAGTGACTCGACGGATTCAATTCCCAAAAATAAAAATTTG
GAAGTGCCCAATTTATCAAAGAAAGGTAGTCGCAGTAGGTCGAATAGTCTTTTCCAGAGGGATTCAACGCAATCTCAATATATCAGGTTTACAAGGCCATTAGGT
GACTTGATCGAAACAAGAGATGCAAATGATATGTTATTCAATTACCATTCTTTAGAGGTATTCTTAGATAATTATTTGAAATTGGTTGCAGCAAATACTGATGAA
ATGGTTCCTCATAATCTTCTTAAGAAGTCCATTTATCATAGTTTCTTTTCACTAGCAATTTCATCCACAAATAACTTATCGCCCTATGAAACTTTTAATCACCCT
ATTCTTTCCTTGATTGCTTTAGATATATCAAATGGCGAAGTTTATGAGGATGCAAGAGATCTTTTAGTCAATTTCAAGAATCTTAATCATAATACTGAAAACTTT
CCTATCTTCATGAATACAAATGAAATGCTTCCAGTTTTCTTACTCTGCTACAATGACGATTCCCAAGAAGAATTCGAAAAATGCCAGGCGTTAGCTAAGAAACTA
AAGAAGCAGTTGTTTGTTGAGAGTATCTTACTAGCACTCTGGAAGGATTCTTTTATTTACGACGAAAATTCAGTCATACAGTTACACCAACCAGTAATGTCATCG
CTTGAAGAAATTCTCTTCTTCCTTCAAGCTCCAACTCAAACAACACTCTCTCTGGCTTTGATAAACTCGATCTATGATATGCTTGATTATTTGGTTTATGATTTA
ATGATACCATTCATGAAAAGAAAAGTGTCATTCTGGGAAGAGACAATTTTACAGCCAAGAAAGTCGCTATTTAATGGTGCAAAGTTTTTCAAAAAATTTATGAAT
AAAAATCCTGTCAATGGTAATCACCAACATAATTCTCTAACGAGAGACAGCCAGGGAAATGAATACTTCGCATCGTCATCTTCTGAGTTTTTGATGAGAAAGTTA
GCAGATTGGTCTATGATGCTATCCGACTTCAAAACTGCTTATTCCACATACGAATCGCTTATGGATGACCTAGATGCATTTCCAAAGTACCTGGCATCATGCATC
GAATGGTGCGCGGTATCACTATTGATGGGTGCGCAGAGCATAGTCACCGTGAAAATGATCAAAAACGATATAAATCCTCTTATCGAAAGGGCATTAGCCACATAC
GAAAACTGCTCACGAATACAACGTGGTAAAGGCAAAGAATCAAACTCTTTGGATGTTACAGAGCCAGTGCGTTCGTATGAGACACGTTGTATGATTTTGGCATCT
GAATTGTTTTTATCTTTAAGCAATACGTGGACATCTACCCCATACGCTATCCAATATTTAGAAACAATTCTAGACGAGTGCAAGTTGGGACCTTGTTCACAGATA
ATGGTTTGGGAAAGGCTTAGTGACTGCTATAATTTGAGAGTTGACCCTAGAATCAAACATAGAGTTGGAGCAATGAAGAAGGACGCTAAAGACACCGAAGATCTC
CGAGGTGAGCATAAGTATAGCACAGATCATTTCACAGACGAGGACATATTATCGGAAGGGTTAACAAGAAGACGCAAGGCAGCTTTTTTTAGGTTAATAGCAGCT
AAGAAGTGGGCAGAGCAAAAACAATGGAGACAGGTTTCTTGGTGCTTAAAAGATATTGAAAGTACCTATTCAGAGATCAAATTTTTGCATGGTAACGGTTTAATT
TTAAGCAAACTAAAAAATCAACTCAATTTAAAGGACGTGGATTCTGCACCACGGCCCTCCGAAAAGAATCTTACAAGAACAAGTGTTAGCTTTATTGGATGA 
WT aa sequence 698 aa vs Sample aa sequence 698 aa (mutation position 184) 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVCDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
MVFSYEHYMNLLFHLDNSKETVPPEIAKRIISNAIAPVITVTSTPLFDKHIQETYKVDSLYMLLRFFGGCVSDRDQANEAKVGQHEHEVCDASDSTDSIPKNKNL
EVPNLSKKGSRSRSNSLFQRDSTQSQYIRFTRPLGDLIETRDANDMLFNYHSLEVFLDNYLKLVAANTDEMVPHNLLKKSIYHSFFSLAISSTNNLSPYETFNHP
ILSLIALDISNGEVYEDARDLLVNFKNLNHNTENFPIFMNTNEMLPVFLLCYNDDSQEEFEKCQALAKKLKKQLFVESILLALWKDSFIYDENSVIQLHQPVMSS
LEEILFFLQAPTQTTLSLALINSIYDMLDYLVYDLMIPFMKRKVSFWEETILQPRKSLFNGAKFFKKFMNKNPVNGNHQHNSLTRDSQGNEYFASSSSEFLMRKL
ADWSMMLSDFKTAYSTYESLMDDLDAFPKYLASCIEWCAVSLLMGAQSIVTVKMIKNDINPLIERALATYENCSRIQRGKGKESNSLDVTEPVRSYETRCMILAS
ELFLSLSNTWTSTPYAIQYLETILDECKLGPCSQIMVWERLSDCYNLRVDPRIKHRVGAMKKDAKDTEDLRGEHKYSTDHFTDEDILSEGLTRRRKAAFFRLIAA
KKWAEQKQWRQVSWCLKDIESTYSEIKFLHGNGLILSKLKNQLNLKDVDSAPRPSEKNLTRTSVSFIG 
 
Poly 17: chr4 769305 
MB220:     AATACCGTAGAGGACGAGGG:G:GGCGGTGGAAACCCCTAAGG 
BJ4741:    AATACCGTAGAGGACGAGGG:A:GGCGGTGGAAACCCCTAAGG 
genome:    AATACCGTAGAGGACGAGGG:G:GGCGGTGGAAACCCCTAAGG 
No overlapping genes 
 
Poly 18: chr4 783575 
MB220:     AAAGAATTTGCGTTGACTAC:G:GCGTTTCCATTGCGGGCATC 
BJ4741:    AAAGAATTTGCGTTGACTAC:A:GCGTTTCCATTGCGGGCATC 
genome:    AAAGAATTTGCGTTGACTAC:G:GCGTTTCCATTGCGGGCATC 
Overlapping gene(s): 
Locus YDR164C 
Alias SEC1 
Name YDR164C 
Note Sm-like protein involved in docking and fusion of exocytic vesicles through binding to assembled 
SNARE complexes at the membrane; localization to sites of secretion (bud neck and bud tip) is dependent 
on SNARE function 
Ontology_term GO:0006906 
dbxref SGD:S000002571 
gene SEC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YDR164C 
Strand -1 
Mutation in reference DNA 
Synonymous mutation 
Genomic vs Reference DNA (mutation position 617) 
ATGTCTGATTTAATTGAATTACAGAGGAACTATTTGATAGGGGTTTTGAATCAGATTGAGACGAAAAATAACTTGAAGTTTCTTATTATCGATAAAACTGTGGAG
ACAATATTGAGTTATCTTTTCCTCACACCCCAAGAACTTTTAAATAATGTCACATCTGTTGATTTGATTGATTCCCCAACAAGAAAAGGACAATCCTCCATCGAG
GCAATTTACATATTGGAACCAACGAAATATAACATCAATTGTATCGATGCTGACTTCATGGTAAGACCACCTAAGTACAGAAGATGTCACATCAGATTTTTACCA
GGATTAACAAACCCTATATTTCAGTTTTTTCAATCAAAACGTTACATTGCTCAAAATTTGGAGTCATTTAAGCCGATCGAACTAGGGTTTTTCGTCAAAGAATCT
CAATTCTTCGAAACTTTACAAATGGAACACTCATTACAGGTTTTTTTCAACAACAACTGTAAGGCTTTGATTCCTACTAACGTGAGGAAGATTGTAGGCTCACTA
GTTAGTTTGTGTGTTATTACGGGGGAATATCCGATTGTTAGATATTCTGTATCTAATCCTGTGGAAGAGGAAGATGCCCGCAATGGAAACGCCGTAGTCAACGCA
AATTCTTTAACAAGGTCTATTGCAAACGCTTTCCAAATAGCGATAGATACATACGCTCGCAATAATCCAGATTTCCCTCCTCAAAACACTGAAAGACCGCGTTCC
ATTCTAATAATCACCGATAGAACACTGGACCCTTTTGCGCCAATATTACATGATTTTAGCTATCAAGCAATGGCTTATGACCTGGTAGCTAATGTGGACACACAA
AAAGATATATATCATTATTCTGCCGAGAATGAAGCTGGTGAGCAAGAGGAAAAGGTTTCAAAATTGGTAGATTTGTATGATCCTGACTGGATTGATTTGAAACAT
CAGCATATTATGGATGCCAACGAATATATTCAAGGAAGAATCAAGGAACTGATTGCTAAAAACCCTCTGCTGGTTGATAGATCGAACGTAAAGAATACTACCGAT
CTGCTGAGTGTCGTAGCGCACCTGAAAGATTTTGATGAAGAAAGAAGAAGGCTGATTTTGCATAAGACACTGGTAGATGAATGCCTAGGAGAGAACGCGGAAAGA
AAATTAGCGGATATTTCTGCTATTGAACAAAACCTATCCGGATTTGGAATGGATTTTAGTGGTGAGAAGATAAAGCATATTATCGATGATCTCTTACCAGCGTTA
GCAATGAAGGAACCGACAATCTTAGATAAATTGCGTTACATTATTGCGTATGCTCTTTTCAGAGGTGGAATTATCGAGTTAGACTTCATTAAATTATTGAACTTT
ATAGGAGTTACTCATGAACATGAAAATTTCCAGCAATATTTAAAAATATTCAGAAATTACGATTTAATTGATTTCAAATTGATCAAAGACAAACCGAAGGATAAA
CCATTTCAAAAGGAATGGTTTCATGATACTTTAGTGAATGATCCAAATATCTATCACACTTCAAGGTTCGTTCCCGCTGTAGGGAATATTCTTTCAAAGGTTATA
GCGAATCCATTGTTATTGAGCGAACAATACTTCCCATATTTAAAGGACAAGCCAATTGAGTTATTGAATGAAGAAGAATTCCAAGCAGGCTTAGCGAATACCTCT
GCTAACTCCTCCTCATCCTTAAGGAATCCCCGTCACAAGGCAGCTTGGACCACGAAAAGCTCTAATATAAAAAAAAACATACCTAGACAAAGATTCTTCTACTAT
GTTATTGGTGGTATATCAATTCCCGAAATTAAAGCTGCTTATGATCAATCAAACTTGAAGAACAGAGATATCTTTATTGGCAGCGACGAGATATTAACACCAACA
AAATTCTTAGATGAAGTGGAACGTTTACAAAATCCTAGAGAATTTTTCAAATTCAAGGAAGATCAGCGCCAGCAAGTAAACCCGCCTGATTTCCTTCTAAGGGAA
ATGAAACCGGTGGCACAACCAGTCTCTCATGTTCATTTAAAAAGCCAAGACAATAGTCCTAAGTCTGGTACTTCTAGTCCCAAAGCAGCAGGTTCTCTCAAGTCA
GAACCACCCGAAAAAGAGAAGAAACGTAGCAAATTCTCGAGGTTCTTGAAAAGAAAATCTCACCATGATAAATGA 
ATGTCTGATTTAATTGAATTACAGAGGAACTATTTGATAGGGGTTTTGAATCAGATTGAGACGAAAAATAACTTGAAGTTTCTTATTATCGATAAAACTGTGGAG
ACAATATTGAGTTATCTTTTCCTCACACCCCAAGAACTTTTAAATAATGTCACATCTGTTGATTTGATTGATTCCCCAACAAGAAAAGGACAATCCTCCATCGAG
GCAATTTACATATTGGAACCAACGAAATATAACATCAATTGTATCGATGCTGACTTCATGGTAAGACCACCTAAGTACAGAAGATGTCACATCAGATTTTTACCA
GGATTAACAAACCCTATATTTCAGTTTTTTCAATCAAAACGTTACATTGCTCAAAATTTGGAGTCATTTAAGCCGATCGAACTAGGGTTTTTCGTCAAAGAATCT
CAATTCTTCGAAACTTTACAAATGGAACACTCATTACAGGTTTTTTTCAACAACAACTGTAAGGCTTTGATTCCTACTAACGTGAGGAAGATTGTAGGCTCACTA
GTTAGTTTGTGTGTTATTACGGGGGAATATCCGATTGTTAGATATTCTGTATCTAATCCTGTGGAAGAGGAAGATGCCCGCAATGGAAACGCTGTAGTCAACGCA
AATTCTTTAACAAGGTCTATTGCAAACGCTTTCCAAATAGCGATAGATACATACGCTCGCAATAATCCAGATTTCCCTCCTCAAAACACTGAAAGACCGCGTTCC
ATTCTAATAATCACCGATAGAACACTGGACCCTTTTGCGCCAATATTACATGATTTTAGCTATCAAGCAATGGCTTATGACCTGGTAGCTAATGTGGACACACAA
AAAGATATATATCATTATTCTGCCGAGAATGAAGCTGGTGAGCAAGAGGAAAAGGTTTCAAAATTGGTAGATTTGTATGATCCTGACTGGATTGATTTGAAACAT
CAGCATATTATGGATGCCAACGAATATATTCAAGGAAGAATCAAGGAACTGATTGCTAAAAACCCTCTGCTGGTTGATAGATCGAACGTAAAGAATACTACCGAT
CTGCTGAGTGTCGTAGCGCACCTGAAAGATTTTGATGAAGAAAGAAGAAGGCTGATTTTGCATAAGACACTGGTAGATGAATGCCTAGGAGAGAACGCGGAAAGA
AAATTAGCGGATATTTCTGCTATTGAACAAAACCTATCCGGATTTGGAATGGATTTTAGTGGTGAGAAGATAAAGCATATTATCGATGATCTCTTACCAGCGTTA
GCAATGAAGGAACCGACAATCTTAGATAAATTGCGTTACATTATTGCGTATGCTCTTTTCAGAGGTGGAATTATCGAGTTAGACTTCATTAAATTATTGAACTTT
ATAGGAGTTACTCATGAACATGAAAATTTCCAGCAATATTTAAAAATATTCAGAAATTACGATTTAATTGATTTCAAATTGATCAAAGACAAACCGAAGGATAAA
CCATTTCAAAAGGAATGGTTTCATGATACTTTAGTGAATGATCCAAATATCTATCACACTTCAAGGTTCGTTCCCGCTGTAGGGAATATTCTTTCAAAGGTTATA
GCGAATCCATTGTTATTGAGCGAACAATACTTCCCATATTTAAAGGACAAGCCAATTGAGTTATTGAATGAAGAAGAATTCCAAGCAGGCTTAGCGAATACCTCT
GCTAACTCCTCCTCATCCTTAAGGAATCCCCGTCACAAGGCAGCTTGGACCACGAAAAGCTCTAATATAAAAAAAAACATACCTAGACAAAGATTCTTCTACTAT
GTTATTGGTGGTATATCAATTCCCGAAATTAAAGCTGCTTATGATCAATCAAACTTGAAGAACAGAGATATCTTTATTGGCAGCGACGAGATATTAACACCAACA
AAATTCTTAGATGAAGTGGAACGTTTACAAAATCCTAGAGAATTTTTCAAATTCAAGGAAGATCAGCGCCAGCAAGTAAACCCGCCTGATTTCCTTCTAAGGGAA
ATGAAACCGGTGGCACAACCAGTCTCTCATGTTCATTTAAAAAGCCAAGACAATAGTCCTAAGTCTGGTACTTCTAGTCCCAAAGCAGCAGGTTCTCTCAAGTCA
GAACCACCCGAAAAAGAGAAGAAACGTAGCAAATTCTCGAGGTTCTTGAAAAGAAAATCTCACCATGATAAATGA 
WT aa sequence 724 aa vs Reference aa sequence 724 aa (mutation position 206) 
MSDLIELQRNYLIGVLNQIETKNNLKFLIIDKTVETILSYLFLTPQELLNNVTSVDLIDSPTRKGQSSIEAIYILEPTKYNINCIDADFMVRPPKYRRCHIRFLP
GLTNPIFQFFQSKRYIAQNLESFKPIELGFFVKESQFFETLQMEHSLQVFFNNNCKALIPTNVRKIVGSLVSLCVITGEYPIVRYSVSNPVEEEDARNGNAVVNA
NSLTRSIANAFQIAIDTYARNNPDFPPQNTERPRSILIITDRTLDPFAPILHDFSYQAMAYDLVANVDTQKDIYHYSAENEAGEQEEKVSKLVDLYDPDWIDLKH
QHIMDANEYIQGRIKELIAKNPLLVDRSNVKNTTDLLSVVAHLKDFDEERRRLILHKTLVDECLGENAERKLADISAIEQNLSGFGMDFSGEKIKHIIDDLLPAL
AMKEPTILDKLRYIIAYALFRGGIIELDFIKLLNFIGVTHEHENFQQYLKIFRNYDLIDFKLIKDKPKDKPFQKEWFHDTLVNDPNIYHTSRFVPAVGNILSKVI
ANPLLLSEQYFPYLKDKPIELLNEEEFQAGLANTSANSSSSLRNPRHKAAWTTKSSNIKKNIPRQRFFYYVIGGISIPEIKAAYDQSNLKNRDIFIGSDEILTPT
KFLDEVERLQNPREFFKFKEDQRQQVNPPDFLLREMKPVAQPVSHVHLKSQDNSPKSGTSSPKAAGSLKSEPPEKEKKRSKFSRFLKRKSHHDK 
MSDLIELQRNYLIGVLNQIETKNNLKFLIIDKTVETILSYLFLTPQELLNNVTSVDLIDSPTRKGQSSIEAIYILEPTKYNINCIDADFMVRPPKYRRCHIRFLP
GLTNPIFQFFQSKRYIAQNLESFKPIELGFFVKESQFFETLQMEHSLQVFFNNNCKALIPTNVRKIVGSLVSLCVITGEYPIVRYSVSNPVEEEDARNGNAVVNA
NSLTRSIANAFQIAIDTYARNNPDFPPQNTERPRSILIITDRTLDPFAPILHDFSYQAMAYDLVANVDTQKDIYHYSAENEAGEQEEKVSKLVDLYDPDWIDLKH
QHIMDANEYIQGRIKELIAKNPLLVDRSNVKNTTDLLSVVAHLKDFDEERRRLILHKTLVDECLGENAERKLADISAIEQNLSGFGMDFSGEKIKHIIDDLLPAL
AMKEPTILDKLRYIIAYALFRGGIIELDFIKLLNFIGVTHEHENFQQYLKIFRNYDLIDFKLIKDKPKDKPFQKEWFHDTLVNDPNIYHTSRFVPAVGNILSKVI
ANPLLLSEQYFPYLKDKPIELLNEEEFQAGLANTSANSSSSLRNPRHKAAWTTKSSNIKKNIPRQRFFYYVIGGISIPEIKAAYDQSNLKNRDIFIGSDEILTPT
KFLDEVERLQNPREFFKFKEDQRQQVNPPDFLLREMKPVAQPVSHVHLKSQDNSPKSGTSSPKAAGSLKSEPPEKEKKRSKFSRFLKRKSHHDK 
 
Poly 19: chr4 902499 
MB220:     ATTCAGATTCTTTTCCAATT:A:GTTAATCTCCTCTGATTCAT 
BJ4741:    ATTCAGATTCTTTTCCAATT:C:GTTAATCTCCTCTGATTCAT 
genome:    ATTCAGATTCTTTTCCAATT:C:GTTAATCTCCTCTGATTCAT 
Overlapping gene(s): 
Locus YDR217C 
Alias RAD9 
Name YDR217C 
Note DNA damage-dependent checkpoint protein, required for cell-cycle arrest in G1/S, intra-S, and 
G2/M; transmits checkpoint signal by activating Rad53p and Chk1p; hyperphosphorylated by Mec1p and Tel1p; 
potential Cdc28p substrate 
Ontology_term GO:0051726 
dbxref SGD:S000002625 
gene RAD9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YDR217C 
Strand -1 
Mutation in sample DNA 
Stop at 320 
Genomic vs Sample DNA (mutation position 957) 
ATGTCAGGCCAGTTAGTTCAATGGAAAAGCTCTCCAGATCGAGTCACCCAAAGCGCTATAAAGGAAGCACTGCATTCTCCCTTGGCTGATGGCGACATGAACGAA
ATGAATGTTCCCGTTGATCCGTTGGAAAACAAGGTAAATAGCACAAACATAATCGAAGGAAGTCCCAAAGCAAATCCAAATCCTGTCAAGTTTATGAATACAAGT
GAGATATTTCAAAAATCTCTGGGATTACTTGACGAGAGTCCAAGACATGATGATGAGTTAAATATTGAAGTAGGAGATAATGATCGACCAAATGCTAACATATTG
CATAATGAAAGGACTCCTGACCTTGACCGAATTGCTAACTTTTTCAAAAGCAATCGAACCCCTGGTAAAGAAAATCTTTTGACCAAATATCAAAGCTCCGATCTG
GAAGACACTCCTCTGATGTTAAGAAAAAAAATGACTTTTCAAACTCCAACTGATCCATTGGAACAGAAAACCTTCAAAAAGTTGAAGTCAGATACTGGGTTTTGC
TATTATGGAGAGCAGAATGATGGAGAAGAAAATGCGTCATTAGAAGTTACAGAGGCGGATGCCACTTTTGTACAGATGGCTGAACGTTCTGCTGATAATTATGAC
TGTGCATTGGAAGGAATTGTTACACCTAAAAGATATAAAGACGAATTAAGTAAAAGTGGAGGAATGCAAGATGAACGAGTTCAAAAAACTCAAATCATGATATCA
GCAGAATCACCTAATTCGATAAGCTCTTATGACAAGAACAAAATTACCGGGAATGGCCGGACCACAAGAAATGTAAACAAGGTTTTTAACAATAACGAAGATAAC
ATAGGAGCTATCGAGGAAAAAAATCCAGTAAAAAAGAAAAGTGAGAACTATTCATCAGATGATCTCAGAGAACGGAACAATCAAATAATACAAAGTAATGAATCA
GAGGAGATTAACGAATTGGAAAAGAATCTGAATGTTTCGGGTAGAGAGAATGACGTGAACAATTTAGATATCGATATTAATAGTGCTGTGTCTGGCACCCCTTCA
CGCAACAATGCGGAAGAAGAAATGTATTCCAGTGAGAGTGTAAACAATCGGGAACCATCCAAGAAGTGGATATTCCGATACTCAAAAGACAAAACGGAAAATAAT
AGCAATAGATCTACGCAAATAGTCAATAATCCAAGAACACAGGAAATGCCTTTAGATAGTATTTCAATCGATACGCAACCCTTATCTAAAAGTTTCAATACCGAA
ACAAATAATGAATTAGAGACACAGATAATTGTTTCATCGCTTTCCCAAGGCATATCTGCTCAGAAGGGACCTGTTTTTCATTCTACTGGCCAGACAGAAGAAATA
AAAACCCAAATAATAAATTCTCCTGAACAAAATGCTTTGAATGCAACCTTTGAAACTCCCGTTACTCTTTCTCGGATTAATTTTGAACCCATATTGGAAGTTCCT
GAGACTAGTTCACCATCTAAGAATACGATGTCAAAACCCTCGAATTCTTCACCTATTCCGAAGGAAAAAGATACATTTAATATACACGAGAGAGAAGTAGAGACA
AACAATGTTTTTTCAAACGATATACAAAATTCTTCAAATGCAGCTACCAGAGATGACATTATCATAGCCGGTTCATCTGATTTCAACGAACAAAAGGAAATAACC
GATAGAATATACTTACAACTTTCAGGAAAGCAAATATCTGATTCAGGAAGTGATGAAACAGAACGTATGTCCCCAAATGAGCTTGATACGAAAAAGGAAAGTACA
ATCATGAGCGAGGTTGAACTAACCCAAGAACTGCCTGAAGTTGAAGAGCAGCAAGATCTTCAAACGTCTCCAAAAAAGCTGGTAGTCGAGGAAGAAACTTTAATG
GAGATAAAAAAAAGCAAGGGGAACTCACTTCAGCTTCATGATGATAATAAAGAATGCAATTCAGATAAACAAGATGGCACAGAGTCTTTGGATGTAGCTTTGATT
GAACACGAAAGCAAAGGACAGAGCTCAGAACTTCAGAAAAACCTCATGCAATTATTTCCAAGTGAGTCACAGGAGATTATTCAGAACCGAAGAACAATAAAGCGA
CGTCAAAAAGATACAATAGAGATCGGTGAAGAGGAGGAGAACAGAAGCACTAAGACATCACCGACAAAACACCTCAAAAGAAATTCAGATTTGGATGCTGCTTCT
ATCAAAAGGGAACCGTCTTGCAGCATTACCATACAAACAGGGGAGACAGGTTCGGGCAAAGACTCTAAAGAACAGTCTTACGTGTTTCCTGAAGGTATTAGAACG
GCAGATAATAGTTTCTTATCGAAAGACGACATAATTTTTGGAAATGCGGTATGGTGTCAGTATACGTGGAATTACAAATTTTATCCGGGTATTTTATTGGAAGTT
GACACTAATCAAGATGGCTGTTGGATTTATTTCGAAACAGGAAGATCGCTAACCAAAGATGAGGACATCTACTACTTAGATATTAGAATAGGGGATGCTGTTACC
TTTGATGGAAATGAGTACGTAGTCGTTGGTCTAGAATGTCGTAGCCATGATCTCAACATAATAAGATGTATTCGAGGATATGATACGGTTCATTTGAAAAAAAAA
AATGCAAGCGGATTGTTGGGGAAAAGGACGTTAATTAAAGCACTAAGCTCGATCAGTCTTGACCTAAGCGAGTGGGCTAAAAGAGCGAAGATCATATTAGAAGAT
AATGAGAAAAATAAAGGCGACGCGTATAGGTACTTGAGACATCCCATTAGGGGAAGGAAATCAATGACCAATGTTCTGTCTCCGAAGAAACATACTGATGACGAA
AAGGACATAAATACGCATACTGAAGTGTACAATAACGAAATAGAATCGAGCTCCGAAAAGAAGGAAATTGTTAAAAAGGATTCTAGAGACGCATTAGCTGAACAT
GCAGGAGCGCCAAGCCTGCTTTTTTCTTCTGGTGAAATCAGAACAGGGAATGTATTTGATAAATGTATTTTTGTTTTGACAAGCCTATTCGAAAATAGAGAGGAA
CTTCGACAGACCATTGAATCGCAAGGCGGCACTGTAATTGAGTCAGGATTTTCCACTTTATTTAACTTCACTCATCCGCTAGCTAAATCTTTAGTCAATAAAGGT
AATACAGATAATATTCGAGAATTGGCCTTGAAGCTAGCCTGGAAACCTCATTCCCTATTTGCAGACTGCAGATTTGCTTGCCTAATCACAAAACGGCATTTAAGA
AGCTTAAAGTACTTAGAAACTTTGGCGTTGGGGTGGCCTACACTACACTGGAAATTCATAAGTGCATGCATTGAAAAGAAAAGAATAGTACCACATTTAATATAC
CAATACCTATTACCTTCGGGTGAAAGTTTTCGGTTATCGTTAGATTCTCCATCAAAGGGAGGAATCATTAAATCCAACAATATTTTTTCATTTTATACACAATTC
TTACGCGGATCTAATTTAAGAGATCAGATATGTGGAGTGAAGAAAATGTTAAATGACTACATTGTTATTGTTTGGGGTAGATCTGAGTTGGACAGTTTTGTCAAA
TTTGCTTTTGCATGTTTGAGCGCAGGTAGAATGCTTACAATTGATTTACCCAATATTGATGTAGATGATACAGAGCCATTGTTAAATGCCTTAGATTCTTTAGTA
CCCAGAATAGGATCAGAATTATCTAATCGAAAGTTAAAGTTTCTCATATATGCTAACGAAAATAATGGTAAATCTCAGATGAAGCTTCTCGAAAGATTGAGAAGT
CAAATATCACTGAAATTTAAGAAATTTAATTACATATTTCACACTGAATCTAAAGAATGGCTAATTCAGACAATAATTAACGAGGACACTGGTTTTCACGATGAT
ATTACGGACAATGATATATACAACACTATTTCTGAGGTTAGATGA 
ATGTCAGGCCAGTTAGTTCAATGGAAAAGCTCTCCAGATCGAGTCACCCAAAGCGCTATAAAGGAAGCACTGCATTCTCCCTTGGCTGATGGCGACATGAACGAA
ATGAATGTTCCCGTTGATCCGTTGGAAAACAAGGTAAATAGCACAAACATAATCGAAGGAAGTCCCAAAGCAAATCCAAATCCTGTCAAGTTTATGAATACAAGT
GAGATATTTCAAAAATCTCTGGGATTACTTGACGAGAGTCCAAGACATGATGATGAGTTAAATATTGAAGTAGGAGATAATGATCGACCAAATGCTAACATATTG
CATAATGAAAGGACTCCTGACCTTGACCGAATTGCTAACTTTTTCAAAAGCAATCGAACCCCTGGTAAAGAAAATCTTTTGACCAAATATCAAAGCTCCGATCTG
GAAGACACTCCTCTGATGTTAAGAAAAAAAATGACTTTTCAAACTCCAACTGATCCATTGGAACAGAAAACCTTCAAAAAGTTGAAGTCAGATACTGGGTTTTGC
TATTATGGAGAGCAGAATGATGGAGAAGAAAATGCGTCATTAGAAGTTACAGAGGCGGATGCCACTTTTGTACAGATGGCTGAACGTTCTGCTGATAATTATGAC
TGTGCATTGGAAGGAATTGTTACACCTAAAAGATATAAAGACGAATTAAGTAAAAGTGGAGGAATGCAAGATGAACGAGTTCAAAAAACTCAAATCATGATATCA
GCAGAATCACCTAATTCGATAAGCTCTTATGACAAGAACAAAATTACCGGGAATGGCCGGACCACAAGAAATGTAAACAAGGTTTTTAACAATAACGAAGATAAC
ATAGGAGCTATCGAGGAAAAAAATCCAGTAAAAAAGAAAAGTGAGAACTATTCATCAGATGATCTCAGAGAACGGAACAATCAAATAATACAAAGTAATGAATCA
GAGGAGATTAACTAATTGGAAAAGAATCTGAATGTTTCGGGTAGAGAGAATGACGTGAACAATTTAGATATCGATATTAATAGTGCTGTGTCTGGCACCCCTTCA
CGCAACAATGCGGAAGAAGAAATGTATTCCAGTGAGAGTGTAAACAATCGGGAACCATCCAAGAAGTGGATATTCCGATACTCAAAAGACAAAACGGAAAATAAT
AGCAATAGATCTACGCAAATAGTCAATAATCCAAGAACACAGGAAATGCCTTTAGATAGTATTTCAATCGATACGCAACCCTTATCTAAAAGTTTCAATACCGAA
ACAAATAATGAATTAGAGACACAGATAATTGTTTCATCGCTTTCCCAAGGCATATCTGCTCAGAAGGGACCTGTTTTTCATTCTACTGGCCAGACAGAAGAAATA
AAAACCCAAATAATAAATTCTCCTGAACAAAATGCTTTGAATGCAACCTTTGAAACTCCCGTTACTCTTTCTCGGATTAATTTTGAACCCATATTGGAAGTTCCT
GAGACTAGTTCACCATCTAAGAATACGATGTCAAAACCCTCGAATTCTTCACCTATTCCGAAGGAAAAAGATACATTTAATATACACGAGAGAGAAGTAGAGACA
AACAATGTTTTTTCAAACGATATACAAAATTCTTCAAATGCAGCTACCAGAGATGACATTATCATAGCCGGTTCATCTGATTTCAACGAACAAAAGGAAATAACC
GATAGAATATACTTACAACTTTCAGGAAAGCAAATATCTGATTCAGGAAGTGATGAAACAGAACGTATGTCCCCAAATGAGCTTGATACGAAAAAGGAAAGTACA
ATCATGAGCGAGGTTGAACTAACCCAAGAACTGCCTGAAGTTGAAGAGCAGCAAGATCTTCAAACGTCTCCAAAAAAGCTGGTAGTCGAGGAAGAAACTTTAATG
GAGATAAAAAAAAGCAAGGGGAACTCACTTCAGCTTCATGATGATAATAAAGAATGCAATTCAGATAAACAAGATGGCACAGAGTCTTTGGATGTAGCTTTGATT
GAACACGAAAGCAAAGGACAGAGCTCAGAACTTCAGAAAAACCTCATGCAATTATTTCCAAGTGAGTCACAGGAGATTATTCAGAACCGAAGAACAATAAAGCGA
CGTCAAAAAGATACAATAGAGATCGGTGAAGAGGAGGAGAACAGAAGCACTAAGACATCACCGACAAAACACCTCAAAAGAAATTCAGATTTGGATGCTGCTTCT
ATCAAAAGGGAACCGTCTTGCAGCATTACCATACAAACAGGGGAGACAGGTTCGGGCAAAGACTCTAAAGAACAGTCTTACGTGTTTCCTGAAGGTATTAGAACG
GCAGATAATAGTTTCTTATCGAAAGACGACATAATTTTTGGAAATGCGGTATGGTGTCAGTATACGTGGAATTACAAATTTTATCCGGGTATTTTATTGGAAGTT
GACACTAATCAAGATGGCTGTTGGATTTATTTCGAAACAGGAAGATCGCTAACCAAAGATGAGGACATCTACTACTTAGATATTAGAATAGGGGATGCTGTTACC
TTTGATGGAAATGAGTACGTAGTCGTTGGTCTAGAATGTCGTAGCCATGATCTCAACATAATAAGATGTATTCGAGGATATGATACGGTTCATTTGAAAAAAAAA
AATGCAAGCGGATTGTTGGGGAAAAGGACGTTAATTAAAGCACTAAGCTCGATCAGTCTTGACCTAAGCGAGTGGGCTAAAAGAGCGAAGATCATATTAGAAGAT
AATGAGAAAAATAAAGGCGACGCGTATAGGTACTTGAGACATCCCATTAGGGGAAGGAAATCAATGACCAATGTTCTGTCTCCGAAGAAACATACTGATGACGAA
AAGGACATAAATACGCATACTGAAGTGTACAATAACGAAATAGAATCGAGCTCCGAAAAGAAGGAAATTGTTAAAAAGGATTCTAGAGACGCATTAGCTGAACAT
GCAGGAGCGCCAAGCCTGCTTTTTTCTTCTGGTGAAATCAGAACAGGGAATGTATTTGATAAATGTATTTTTGTTTTGACAAGCCTATTCGAAAATAGAGAGGAA
CTTCGACAGACCATTGAATCGCAAGGCGGCACTGTAATTGAGTCAGGATTTTCCACTTTATTTAACTTCACTCATCCGCTAGCTAAATCTTTAGTCAATAAAGGT
AATACAGATAATATTCGAGAATTGGCCTTGAAGCTAGCCTGGAAACCTCATTCCCTATTTGCAGACTGCAGATTTGCTTGCCTAATCACAAAACGGCATTTAAGA
AGCTTAAAGTACTTAGAAACTTTGGCGTTGGGGTGGCCTACACTACACTGGAAATTCATAAGTGCATGCATTGAAAAGAAAAGAATAGTACCACATTTAATATAC
CAATACCTATTACCTTCGGGTGAAAGTTTTCGGTTATCGTTAGATTCTCCATCAAAGGGAGGAATCATTAAATCCAACAATATTTTTTCATTTTATACACAATTC
TTACGCGGATCTAATTTAAGAGATCAGATATGTGGAGTGAAGAAAATGTTAAATGACTACATTGTTATTGTTTGGGGTAGATCTGAGTTGGACAGTTTTGTCAAA
TTTGCTTTTGCATGTTTGAGCGCAGGTAGAATGCTTACAATTGATTTACCCAATATTGATGTAGATGATACAGAGCCATTGTTAAATGCCTTAGATTCTTTAGTA
CCCAGAATAGGATCAGAATTATCTAATCGAAAGTTAAAGTTTCTCATATATGCTAACGAAAATAATGGTAAATCTCAGATGAAGCTTCTCGAAAGATTGAGAAGT
CAAATATCACTGAAATTTAAGAAATTTAATTACATATTTCACACTGAATCTAAAGAATGGCTAATTCAGACAATAATTAACGAGGACACTGGTTTTCACGATGAT
ATTACGGACAATGATATATACAACACTATTTCTGAGGTTAGATGA 
WT aa sequence 1309 aa vs Sample aa sequence 319 aa (mutation position 320) 
MSGQLVQWKSSPDRVTQSAIKEALHSPLADGDMNEMNVPVDPLENKVNSTNIIEGSPKANPNPVKFMNTSEIFQKSLGLLDESPRHDDELNIEVGDNDRPNANIL
HNERTPDLDRIANFFKSNRTPGKENLLTKYQSSDLEDTPLMLRKKMTFQTPTDPLEQKTFKKLKSDTGFCYYGEQNDGEENASLEVTEADATFVQMAERSADNYD
CALEGIVTPKRYKDELSKSGGMQDERVQKTQIMISAESPNSISSYDKNKITGNGRTTRNVNKVFNNNEDNIGAIEEKNPVKKKSENYSSDDLRERNNQIIQSNES
EEINELEKNLNVSGRENDVNNLDIDINSAVSGTPSRNNAEEEMYSSESVNNREPSKKWIFRYSKDKTENNSNRSTQIVNNPRTQEMPLDSISIDTQPLSKSFNTE
TNNELETQIIVSSLSQGISAQKGPVFHSTGQTEEIKTQIINSPEQNALNATFETPVTLSRINFEPILEVPETSSPSKNTMSKPSNSSPIPKEKDTFNIHEREVET
NNVFSNDIQNSSNAATRDDIIIAGSSDFNEQKEITDRIYLQLSGKQISDSGSDETERMSPNELDTKKESTIMSEVELTQELPEVEEQQDLQTSPKKLVVEEETLM
EIKKSKGNSLQLHDDNKECNSDKQDGTESLDVALIEHESKGQSSELQKNLMQLFPSESQEIIQNRRTIKRRQKDTIEIGEEEENRSTKTSPTKHLKRNSDLDAAS
IKREPSCSITIQTGETGSGKDSKEQSYVFPEGIRTADNSFLSKDDIIFGNAVWCQYTWNYKFYPGILLEVDTNQDGCWIYFETGRSLTKDEDIYYLDIRIGDAVT
FDGNEYVVVGLECRSHDLNIIRCIRGYDTVHLKKKNASGLLGKRTLIKALSSISLDLSEWAKRAKIILEDNEKNKGDAYRYLRHPIRGRKSMTNVLSPKKHTDDE
KDINTHTEVYNNEIESSSEKKEIVKKDSRDALAEHAGAPSLLFSSGEIRTGNVFDKCIFVLTSLFENREELRQTIESQGGTVIESGFSTLFNFTHPLAKSLVNKG
NTDNIRELALKLAWKPHSLFADCRFACLITKRHLRSLKYLETLALGWPTLHWKFISACIEKKRIVPHLIYQYLLPSGESFRLSLDSPSKGGIIKSNNIFSFYTQF
LRGSNLRDQICGVKKMLNDYIVIVWGRSELDSFVKFAFACLSAGRMLTIDLPNIDVDDTEPLLNALDSLVPRIGSELSNRKLKFLIYANENNGKSQMKLLERLRS
QISLKFKKFNYIFHTESKEWLIQTIINEDTGFHDDITDNDIYNTISEVR 
MSGQLVQWKSSPDRVTQSAIKEALHSPLADGDMNEMNVPVDPLENKVNSTNIIEGSPKANPNPVKFMNTSEIFQKSLGLLDESPRHDDELNIEVGDNDRPNANIL
HNERTPDLDRIANFFKSNRTPGKENLLTKYQSSDLEDTPLMLRKKMTFQTPTDPLEQKTFKKLKSDTGFCYYGEQNDGEENASLEVTEADATFVQMAERSADNYD
CALEGIVTPKRYKDELSKSGGMQDERVQKTQIMISAESPNSISSYDKNKITGNGRTTRNVNKVFNNNEDNIGAIEEKNPVKKKSENYSSDDLRERNNQIIQSNES
EEIN 
 
Poly 20: chr5 109354 
MB220:     CACAGTCAGGCGCCCAACCT:T:CACCAACGTCAGAATGATCA 
BJ4741:    CACAGTCAGGCGCCCAACCT:C:CACCAACGTCAGAATGATCA 
genome:    CACAGTCAGGCGCCCAACCT:C:CACCAACGTCAGAATGATCA 
Overlapping gene(s): 
Locus YEL023C 
Name YEL023C 
Note Putative protein of unknown function; expression is increased greatly during sporulation; YEL023C 
is not an essential gene 
Ontology_term GO:0008150 
dbxref SGD:S000000749 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YEL023C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1177) 
ATGGATAGCTTCAATTATATTCATGGAAAATATAAAAAAAATGGGACGGGAGGCGACAGAAGTATAAATCCATCCTCACATTCATCGTCTGGCAAGAATATCATT
CTTTGTTTTGATGGAACAAGAGAAAATTTTGGACCTCAGCCATTCACTAATATTTTAAAATTGTACAACCTTCTTGAGAACGGTGATAGTTCTGAACAAATTTGT
TATTACCAACCTGGAATTGGTTCAGTTGGATTTGACGCTGTTGTTGATGTCAGAAGACGGTTAACTATTTCTCACTTACAAAATTTATTAGATTCTATGTTCGCA
TTCAGTTTAGACAATCACATATGTTCTGCATATCTTTTTTTGATGAAGTATTTTGAACCAGGAGATAGAATTTATATGTTTGGCTTTTCTAGAGGAGCTTTTATT
GCAAGAGTTCTTGCTGGAATGATTGAAAGAGTCGGACTTTTGAGTAAAGGTTTGGAAGAAATGGTTAAAATGGCATGGCAAATCTATGAAAAATGGGAATACGAT
TCGCAGCCTAATGAATTACAGTACACAAGTACCTTGGCTGAAGAATTCAAGAAAACATTCTCTAGGGATTACGAGGTAAAGATACATTTTCAAGGCTTATTCGAT
TCTGTGAACTCAGTTGGAATATTAAGGGACAGGTTGTTTCCTTGCACCCAGAGAAGCAATATCGTTGAGCATGTTCGACATTGCGTATCCTTGGATGAAAGACGT
GGAAAATTCAAGCAGTTATGTTTCACTCCGATGCCGTACATTCCGAAACTATTTTCATTGACATATTGTAATCATATAACTGACCAGTGTTCGCCGGTGCCAACT
TCTAATGCATTAATGCGTGATCTAACCCCGGAAAATCCTTTGATAAAATACACTTTAAAAAGTGGCGCACATTCTATTAGTAATCCTTCTCCACTCATTCCTGAT
AACCCTGGAAGGTTGTTATCGAGCAAAAGCGAGGAAACTACAGAGTTGCTGTTGGACCTGAACTCATTCTTAGAAGGTAATTCATACGCGAGAGATACAGAATGT
TCAACAAGAGGAATTGAAGCCATTTTCCAACTTCAATCTATCCAAGGCAGCGGTACATCAAGTAGAATGACTATGACACCCGACTTGATTGAAAAATGGTTTCCA
GGTGATCATTCTGACGTTGGTGGAGGTTGGGCGCCTGACTGTGAGACAGAAGAGAACTTGTCAAATTTAACGCTGCGATGGATTTTAGCAGAGGCAATCAAATTT
GGTGTTAAATTCAAACCTGGTGCAATACATGATTTCGCTACCAAACACACTTCGATTGGATCTTTATTCGCAGACACACATGATTACCTTAGTTTCAACTCACCA
AAGAAATGTTCCCTACTAGGAGTGAGTGATAATGAGGATGGAGCCCGAGAGGATAAATCTGGCAGAAATGAGAGAATGGAAGATTGTCTAAAAAATATAAAAGAG
ACTAGATTGAGCTTGAAAGATGAAAAAGAAAAAGTGAAGGATGCTTTTACTCTTAAATGTGGACATGCAAATAAATTTATGAGATTGGTGTGGTGGGTATTGGAA
CTGCTCCCCATTGGAATACGAATGGAAAATAAAGAAGGAAAGTGGCAAAATTTTCATACACCTAACCTCGGAAGATCTCGTTATGTACCCGAATATGTCAGTTTA
CATTGGTCAGTCTATTGGAGAATTAAGTTTGATCGTAGGTATAGACCGGACAATATGCCGGAATATGTAAGGCAATTGTTCCAAGATTTGGAAGGTATTGATTTA
AAAAGTAATAAAGTTTCAAATAAATATGATAAGCAAGATAATAGCAACGGGAGTGAAATCAATGGGGGCTTTTTTGATAATGAGGAAGGGCAGGAACTCCACATG
GGTCAAAAAGCAAGTTATTTTGCAACGACATACAATTCAAGATTATTTGACAGTAAATACTCCCAATTAAAAAAGAAATTCATGGACTGGGATAGTAATTCCTGG
ACAGATATTCCAGATGATTTAAAAATATACCTACAGCAAGATGAATCGCTTTAG 
ATGGATAGCTTCAATTATATTCATGGAAAATATAAAAAAAATGGGACGGGAGGCGACAGAAGTATAAATCCATCCTCACATTCATCGTCTGGCAAGAATATCATT
CTTTGTTTTGATGGAACAAGAGAAAATTTTGGACCTCAGCCATTCACTAATATTTTAAAATTGTACAACCTTCTTGAGAACGGTGATAGTTCTGAACAAATTTGT
TATTACCAACCTGGAATTGGTTCAGTTGGATTTGACGCTGTTGTTGATGTCAGAAGACGGTTAACTATTTCTCACTTACAAAATTTATTAGATTCTATGTTCGCA
TTCAGTTTAGACAATCACATATGTTCTGCATATCTTTTTTTGATGAAGTATTTTGAACCAGGAGATAGAATTTATATGTTTGGCTTTTCTAGAGGAGCTTTTATT
GCAAGAGTTCTTGCTGGAATGATTGAAAGAGTCGGACTTTTGAGTAAAGGTTTGGAAGAAATGGTTAAAATGGCATGGCAAATCTATGAAAAATGGGAATACGAT
TCGCAGCCTAATGAATTACAGTACACAAGTACCTTGGCTGAAGAATTCAAGAAAACATTCTCTAGGGATTACGAGGTAAAGATACATTTTCAAGGCTTATTCGAT
TCTGTGAACTCAGTTGGAATATTAAGGGACAGGTTGTTTCCTTGCACCCAGAGAAGCAATATCGTTGAGCATGTTCGACATTGCGTATCCTTGGATGAAAGACGT
GGAAAATTCAAGCAGTTATGTTTCACTCCGATGCCGTACATTCCGAAACTATTTTCATTGACATATTGTAATCATATAACTGACCAGTGTTCGCCGGTGCCAACT
TCTAATGCATTAATGCGTGATCTAACCCCGGAAAATCCTTTGATAAAATACACTTTAAAAAGTGGCGCACATTCTATTAGTAATCCTTCTCCACTCATTCCTGAT
AACCCTGGAAGGTTGTTATCGAGCAAAAGCGAGGAAACTACAGAGTTGCTGTTGGACCTGAACTCATTCTTAGAAGGTAATTCATACGCGAGAGATACAGAATGT
TCAACAAGAGGAATTGAAGCCATTTTCCAACTTCAATCTATCCAAGGCAGCGGTACATCAAGTAGAATGACTATGACACCCGACTTGATTGAAAAATGGTTTCCA
GGTGATCATTCTGACGTTGGTGAAGGTTGGGCGCCTGACTGTGAGACAGAAGAGAACTTGTCAAATTTAACGCTGCGATGGATTTTAGCAGAGGCAATCAAATTT
GGTGTTAAATTCAAACCTGGTGCAATACATGATTTCGCTACCAAACACACTTCGATTGGATCTTTATTCGCAGACACACATGATTACCTTAGTTTCAACTCACCA
AAGAAATGTTCCCTACTAGGAGTGAGTGATAATGAGGATGGAGCCCGAGAGGATAAATCTGGCAGAAATGAGAGAATGGAAGATTGTCTAAAAAATATAAAAGAG
ACTAGATTGAGCTTGAAAGATGAAAAAGAAAAAGTGAAGGATGCTTTTACTCTTAAATGTGGACATGCAAATAAATTTATGAGATTGGTGTGGTGGGTATTGGAA
CTGCTCCCCATTGGAATACGAATGGAAAATAAAGAAGGAAAGTGGCAAAATTTTCATACACCTAACCTCGGAAGATCTCGTTATGTACCCGAATATGTCAGTTTA
CATTGGTCAGTCTATTGGAGAATTAAGTTTGATCGTAGGTATAGACCGGACAATATGCCGGAATATGTAAGGCAATTGTTCCAAGATTTGGAAGGTATTGATTTA
AAAAGTAATAAAGTTTCAAATAAATATGATAAGCAAGATAATAGCAACGGGAGTGAAATCAATGGGGGCTTTTTTGATAATGAGGAAGGGCAGGAACTCCACATG
GGTCAAAAAGCAAGTTATTTTGCAACGACATACAATTCAAGATTATTTGACAGTAAATACTCCCAATTAAAAAAGAAATTCATGGACTGGGATAGTAATTCCTGG
ACAGATATTCCAGATGATTTAAAAATATACCTACAGCAAGATGAATCGCTTTAG 
WT aa sequence 682 aa vs Sample aa sequence 682 aa (mutation position 393) 
MDSFNYIHGKYKKNGTGGDRSINPSSHSSSGKNIILCFDGTRENFGPQPFTNILKLYNLLENGDSSEQICYYQPGIGSVGFDAVVDVRRRLTISHLQNLLDSMFA
FSLDNHICSAYLFLMKYFEPGDRIYMFGFSRGAFIARVLAGMIERVGLLSKGLEEMVKMAWQIYEKWEYDSQPNELQYTSTLAEEFKKTFSRDYEVKIHFQGLFD
SVNSVGILRDRLFPCTQRSNIVEHVRHCVSLDERRGKFKQLCFTPMPYIPKLFSLTYCNHITDQCSPVPTSNALMRDLTPENPLIKYTLKSGAHSISNPSPLIPD
NPGRLLSSKSEETTELLLDLNSFLEGNSYARDTECSTRGIEAIFQLQSIQGSGTSSRMTMTPDLIEKWFPGDHSDVGGGWAPDCETEENLSNLTLRWILAEAIKF
GVKFKPGAIHDFATKHTSIGSLFADTHDYLSFNSPKKCSLLGVSDNEDGAREDKSGRNERMEDCLKNIKETRLSLKDEKEKVKDAFTLKCGHANKFMRLVWWVLE
LLPIGIRMENKEGKWQNFHTPNLGRSRYVPEYVSLHWSVYWRIKFDRRYRPDNMPEYVRQLFQDLEGIDLKSNKVSNKYDKQDNSNGSEINGGFFDNEEGQELHM
GQKASYFATTYNSRLFDSKYSQLKKKFMDWDSNSWTDIPDDLKIYLQQDESL 
MDSFNYIHGKYKKNGTGGDRSINPSSHSSSGKNIILCFDGTRENFGPQPFTNILKLYNLLENGDSSEQICYYQPGIGSVGFDAVVDVRRRLTISHLQNLLDSMFA
FSLDNHICSAYLFLMKYFEPGDRIYMFGFSRGAFIARVLAGMIERVGLLSKGLEEMVKMAWQIYEKWEYDSQPNELQYTSTLAEEFKKTFSRDYEVKIHFQGLFD
SVNSVGILRDRLFPCTQRSNIVEHVRHCVSLDERRGKFKQLCFTPMPYIPKLFSLTYCNHITDQCSPVPTSNALMRDLTPENPLIKYTLKSGAHSISNPSPLIPD
NPGRLLSSKSEETTELLLDLNSFLEGNSYARDTECSTRGIEAIFQLQSIQGSGTSSRMTMTPDLIEKWFPGDHSDVGEGWAPDCETEENLSNLTLRWILAEAIKF
GVKFKPGAIHDFATKHTSIGSLFADTHDYLSFNSPKKCSLLGVSDNEDGAREDKSGRNERMEDCLKNIKETRLSLKDEKEKVKDAFTLKCGHANKFMRLVWWVLE
LLPIGIRMENKEGKWQNFHTPNLGRSRYVPEYVSLHWSVYWRIKFDRRYRPDNMPEYVRQLFQDLEGIDLKSNKVSNKYDKQDNSNGSEINGGFFDNEEGQELHM
GQKASYFATTYNSRLFDSKYSQLKKKFMDWDSNSWTDIPDDLKIYLQQDESL 
 
Poly 21: chr5 138724 
MB220:     CCCATCGTGAGTGTTTTTTT::ATCTATTCCTAACCAGTAAA 
BJ4741:    CCCATCGTGAGTGTTTTTTT:T:ATCTATTCCTAACCAGTAAA 
genome:    CCCATCGTGAGTGTTTTTTT:T:ATCTATTCCTAACCAGTAAA 
No overlapping genes 
 
Poly 22: chr5 159988 
MB220:     CGCTCTTGATTTTAAGCACA:C:TATAATTTTGCGCCCAGGCC 
BJ4741:    CGCTCTTGATTTTAAGCACA:T:TATAATTTTGCGCCCAGGCC 
genome:    CGCTCTTGATTTTAAGCACA:T:TATAATTTTGCGCCCAGGCC 
Overlapping gene(s): 
Locus YER004W 
Alias FMP52 
Name YER004W 
Note Protein of unknown function, localized to the mitochondrial outer membrane; induced by treatment 
with 8-methoxypsoralen and UVA irradiation 
Ontology_term GO:0008150 
dbxref SGD:S000000806 
gene FMP52 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YER004W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 430) 
ATGAATGGGTTGGTATTAGGCGCTACAGGTTTATGCGGAGGCGGGTTTCTGAGGCACGCACAGGAGGCACCCCAGTTCTCTAAGGTATACGCGATCTTGAGAAGG
GAATTGCCCTTTCCGGCCACTGATAAAGTTGTGGCCATAGTAGAAAGGGATAATTCAAAGTGGTCACAATTGATCACCAATGAAATGAATCCGCAGGTGCTATTC
ACCGCACTGGCAACGACAAGGGCAGCTGCAGGCGGTTTGGACAAGCAATACAAGATCGATCATGATTTAAACTTACAATTGGCCCAGGCTGCCAAGGAAAAAGGA
TGTGAAACGATCGTTCTCGTTTCTTCCGCTGGTGCTCATCCGGACTCCAGGTTCGGCTACATGAAGATGAAGGGCGAGATTGAACGCGATGTTATCGCTCTTGAT
TTTAAGCACATTATAATTTTGCGCCCAGGCCCTCTCCTTGGTGAACGGACAAATTCTAAACAAAGCGGATTTGGCGGCAATCTGACTGCTGCTTTGGGCACTCGC
GTGTACCGTTCTAGATTCCAGAGGTTGCTAGGCTATCCAGTTTATGGCGATGAGGTAGGAAAAGTTGGTGTTCATTTGGCGTTGAATACTTCTGGGAAAGACAAG
GTTCAGTTTGTCTCCAGCAAGGACATTCTTGACATCTCAGCTTCTCTGGAGAAGATTGCTACCTAA 
ATGAATGGGTTGGTATTAGGCGCTACAGGTTTATGCGGAGGCGGGTTTCTGAGGCACGCACAGGAGGCACCCCAGTTCTCTAAGGTATACGCGATCTTGAGAAGG
GAATTGCCCTTTCCGGCCACTGATAAAGTTGTGGCCATAGTAGAAAGGGATAATTCAAAGTGGTCACAATTGATCACCAATGAAATGAATCCGCAGGTGCTATTC
ACCGCACTGGCAACGACAAGGGCAGCTGCAGGCGGTTTGGACAAGCAATACAAGATCGATCATGATTTAAACTTACAATTGGCCCAGGCTGCCAAGGAAAAAGGA
TGTGAAACGATCGTTCTCGTTTCTTCCGCTGGTGCTCATCCGGACTCCAGGTTCGGCTACATGAAGATGAAGGGCGAGATTGAACGCGATGTTATCGCTCTTGAT
TTTAAGCACACTATAATTTTGCGCCCAGGCCCTCTCCTTGGTGAACGGACAAATTCTAAACAAAGCGGATTTGGCGGCAATCTGACTGCTGCTTTGGGCACTCGC
GTGTACCGTTCTAGATTCCAGAGGTTGCTAGGCTATCCAGTTTATGGCGATGAGGTAGGAAAAGTTGGTGTTCATTTGGCGTTGAATACTTCTGGGAAAGACAAG
GTTCAGTTTGTCTCCAGCAAGGACATTCTTGACATCTCAGCTTCTCTGGAGAAGATTGCTACCTAA 
WT aa sequence 231 aa vs Sample aa sequence 231 aa (mutation position 144) 
MNGLVLGATGLCGGGFLRHAQEAPQFSKVYAILRRELPFPATDKVVAIVERDNSKWSQLITNEMNPQVLFTALATTRAAAGGLDKQYKIDHDLNLQLAQAAKEKG
CETIVLVSSAGAHPDSRFGYMKMKGEIERDVIALDFKHIIILRPGPLLGERTNSKQSGFGGNLTAALGTRVYRSRFQRLLGYPVYGDEVGKVGVHLALNTSGKDK
VQFVSSKDILDISASLEKIAT 
MNGLVLGATGLCGGGFLRHAQEAPQFSKVYAILRRELPFPATDKVVAIVERDNSKWSQLITNEMNPQVLFTALATTRAAAGGLDKQYKIDHDLNLQLAQAAKEKG
CETIVLVSSAGAHPDSRFGYMKMKGEIERDVIALDFKHTIILRPGPLLGERTNSKQSGFGGNLTAALGTRVYRSRFQRLLGYPVYGDEVGKVGVHLALNTSGKDK
VQFVSSKDILDISASLEKIAT 
 
Poly 23: chr5 175620 
MB220:     AACTTCTTCTGCTGCCCCAA::CTTCTTCTGCTGCCTCAAGC 
BJ4741:    AACTTCTTCTGCTGCCCCAA:GCTCATCTGCTGCCCCAA:CTTCTTCTGCTGCCTCAAGC 
genome:    AACTTCTTCTGCTGCCCCAA:GCTCATCTGCTGCCCCAA:CTTCTTCTGCTGCCTCAAGC 
Overlapping gene(s): 
Locus YER011W 
Alias SRP1 
Name YER011W 
Note Cell wall mannoprotein of the Srp1p/Tip1p family of serine-alanine-rich proteins; expression is 
downregulated at acidic pH and induced by cold shock and anaerobiosis; abundance is increased in cells 
cultured without shaking 
Ontology_term GO:0009277 
dbxref SGD:S000000813 
gene TIR1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YER011W 
Strand 1 
Mutation in sample DNA 
Deletion at 132 of 6 aa 
Genomic vs Sample DNA (mutation position 394) 
ATGGCTTACACTAAGATCGCTTTATTCGCTGCTATTGCTGCTTTGGCTTCCGCTCAAACCCAAGATCAAATTAACGAATTGAACGTTATTTTGAACGATGTCAAA
TCTCACTTGCAAGAGTACATTAGCTTAGCTTCTGATTCTTCCTCTGGATTTTCCTTAAGCAGTATGCCAGCTGGTGTTTTGGATATCGGTATGGCTTTAGCTTCC
GCCACTGACGACTCCTACACTACTTTGTACTCTGAGGTTGACTTTGCTGGTGTTAGCAAGATGTTGACCATGGTTCCATGGTACTCCTCTAGATTGGAACCAGCT
TTGAAGTCTTTGAATGGTGATGCTTCTTCTTCTGCTGCCCCAAGCTCTTCTGCTGCTCCAACTTCTTCTGCTGCCCCAAGCTCATCTGCTGCCCCAACTTCTTCT
GCTGCCTCAAGCTCTTCTGAAGCTAAGTCTTCTTCTGCTGCCCCAAGCTCTTCTGAAGCTAAGTCTTCTTCTGCTGCCCCAAGCTCTTCTGAAGCTAAGTCTTCT
TCTGCTGCCCCAAGCTCTTCTGAAGCTAAGTCTTCTTCTGCTGCTCCAAGCTCCACTGAAGCTAAGATAACTTCTGCTGCTCCAAGCTCCACTGGTGCCAAGACC
TCTGCCATCTCTCAAATTACCGATGGTCAAATCCAAGCTACCAAGGCTGTTTCTGAGCAAACTGAAAACGGTGCTGCTAAGGCCTTTGTTGGTATGGGTGCTGGT
GTTGTCGCAGCTGCCGCTATGTTGTTATAA 
ATGGCTTACACTAAGATCGCTTTATTCGCTGCTATTGCTGCTTTGGCTTCCGCTCAAACCCAAGATCAAATTAACGAATTGAACGTTATTTTGAACGATGTCAAA
TCTCACTTGCAAGAGTACATTAGCTTAGCTTCTGATTCTTCCTCTGGATTTTCCTTAAGCAGTATGCCAGCTGGTGTTTTGGATATCGGTATGGCTTTAGCTTCC
GCCACTGACGACTCCTACACTACTTTGTACTCTGAGGTTGACTTTGCTGGTGTTAGCAAGATGTTGACCATGGTTCCATGGTACTCCTCTAGATTGGAACCAGCT
TTGAAGTCTTTGAATGGTGATGCTTCTTCTTCTGCTGCCCCAAGCTCTTCTGCTGCTCCAACTTCTTCTGCTGCCCCAACTTCTTCTGCTGCCTCAAGCTCTTCT
GAAGCTAAGTCTTCTTCTGCTGCCCCAAGCTCTTCTGAAGCTAAGTCTTCTTCTGCTGCCCCAAGCTCTTCTGAAGCTAAGTCTTCTTCTGCTGCCCCAAGCTCT
TCTGAAGCTAAGTCTTCTTCTGCTGCTCCAAGCTCCACTGAAGCTAAGATAACTTCTGCTGCTCCAAGCTCCACTGGTGCCAAGACCTCTGCCATCTCTCAAATT
ACCGATGGTCAAATCCAAGCTACCAAGGCTGTTTCTGAGCAAACTGAAAACGGTGCTGCTAAGGCCTTTGTTGGTATGGGTGCTGGTGTTGTCGCAGCTGCCGCT
ATGTTGTTATAA 
WT aa sequence 254 aa vs Sample aa sequence 248 aa (mutation position 132) 
MAYTKIALFAAIAALASAQTQDQINELNVILNDVKSHLQEYISLASDSSSGFSLSSMPAGVLDIGMALASATDDSYTTLYSEVDFAGVSKMLTMVPWYSSRLEPA
LKSLNGDASSSAAPSSSAAPTSSAAPSSSAAPTSSAASSSSEAKSSSAAPSSSEAKSSSAAPSSSEAKSSSAAPSSSEAKSSSAAPSSTEAKITSAAPSSTGAKT
SAISQITDGQIQATKAVSEQTENGAAKAFVGMGAGVVAAAAMLL 
MAYTKIALFAAIAALASAQTQDQINELNVILNDVKSHLQEYISLASDSSSGFSLSSMPAGVLDIGMALASATDDSYTTLYSEVDFAGVSKMLTMVPWYSSRLEPA
LKSLNGDASSSAAPSSSAAPTSSAAPTSSAASSSSEAKSSSAAPSSSEAKSSSAAPSSSEAKSSSAAPSSSEAKSSSAAPSSTEAKITSAAPSSTGAKTSAISQI
TDGQIQATKAVSEQTENGAAKAFVGMGAGVVAAAAMLL 
 
Poly 24: chr7 746674 
MB220:     AATAGTCTCCCCCTGAAAGT:A:GAGTAGGATAGTAGTATATG 
BJ4741:    AATAGTCTCCCCCTGAAAGT:G:GAGTAGGATAGTAGTATATG 
genome:    AATAGTCTCCCCCTGAAAGT:G:GAGTAGGATAGTAGTATATG 
No overlapping genes 
 
Poly 25: chr9 103684 
MB220:     GGAGCATTATTCTCGAAATC:T:ATTGTCTCAAATGACTCGTC 
BJ4741:    GGAGCATTATTCTCGAAATC:C:ATTGTCTCAAATGACTCGTC 
genome:    GGAGCATTATTCTCGAAATC:C:ATTGTCTCAAATGACTCGTC 
Overlapping gene(s): 
Locus YIL130W 
Alias ASG1 
Name YIL130W 
Note Zinc cluster protein proposed to function as a transcriptional regulator involved in the stress 
response; null mutants have a respiratory deficiency, calcofluor white sensitivity and slightly increased 
cycloheximide resistance 
Ontology_term GO:0043565 
dbxref SGD:S000001392 
gene ASG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YIL130W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 923) 
ATGCCAGAACAAGCGCAACAAGGGGAACAGTCTGTCAAGAGAAGAAGGGTCACTAGAGCCTGTGATGAATGCAGAAAGAAAAAAGTTAAATGTGATGGTCAGCAA
CCATGTATCCATTGTACTGTGTACTCTTATGAATGTACTTATAAGAAGCCTACGAAGAGAACACAGAACTCCGGAAACTCCGGAGTTCTAACACTGGGCAATGTT
ACTACTGGTCCATCATCAAGTACTGTGGTGGCAGCCGCCGCTTCCAATCCAAATAAACTCCTCTCAAACATTAAAACAGAAAGGGCTATTTTACCGGGTGCTTCT
ACAATACCTGCAAGTAACAATCCATCTAAACCAAGAAAGTATAAGACTAAGAGCACAAGGTTACAATCGAAGATTGACAGGTACAAGCAAATATTTGATGAGGTC
TTCCCGCAGTTACCTGATATAGACAATCTGGATATTCCTGTGTTCTTGCAGATCTTTCACAATTTTAAGAGGGACTCGCAGTCGTTTTTAGATGACACTGTGAAA
GAATATACTTTAATCGTAAATGACAGTTCTTCTCCGATCCAACCAGTACTTTCTTCAAATTCAAAAAACTCCACTCCAGACGAATTTTTACCTAACATGAAAAGT
GACTCGAATAGCGCCTCCAGCAACAGGGAACAAGACAGTGTAGATACCTACTCCAATATCCCCGTTGGTAGAGAAATAAAAATAATTCTACCACCAAAAGCGATC
GCTTTACAATTCGTGAAAAGTACTTGGGAACATTGCTGTGTTCTTCTCCGATTTTATCACAGACCATCGTTCATTAGACAATTGGATGAGTTGTATGAGACAGAC
CCAAACAATTATACGTCTAAGCAAATGCAATTTTTACCATTGTGCTACGCTGCAATCGCTGTGGGAGCATTATTCTCGAAATCCATTGTCTCAAATGACTCGTCA
AGGGAAAAGTTTCTACAGGATGAAGGTTACAAGTACTTCATTGCAGCAAGGAAACTAATCGACATTACAAATGCCCGTGACTTGAATTCCATACAAGCAATTTTA
ATGCTGATTATATTCTTACAATGTTCCGCACGTTTATCAACGTGTTACACTTATATCGGTGTCGCCATGAGAAGTGCTTTGAGAGCAGGCTTTCATAGGAAATTG
AGCCCCAATTCTGGTTTTAGTCCAATAGAAATTGAGATGAGGAAACGCCTTTTTTATACAATCTATAAACTGGACGTTTATATCAATGCAATGCTGGGCCTACCG
AGATCTATTTCCCCCGACGATTTTGACCAAACTCTCCCCCTGGATTTATCAGATGAGAATATCACTGAGGTGGCGTACCTACCTGAGAACCAACACTCCGTTTTA
TCAAGTACGGGGATTTCGAATGAACATACAAAACTATTTTTGATTTTAAATGAGATCATTTCTGAACTATATCCGATAAAAAAAACTAGTAATATAATTTCTCAT
GAGACAGTTACTAGCTTGGAATTAAAGTTGAGAAATTGGTTGGATTCGTTGCCCAAAGAACTGATACCTAACGCAGAAAATATTGATCCTGAATATGAAAGGGCA
AATCGTTTATTACATTTGTCTTTTTTGCACGTTCAGATAATATTATACAGGCCTTTTATTCATTATTTATCACGCAACATGAATGCTGAAAATGTAGATCCCTTA
TGTTACCGGAGAGCCCGGAACTCTATTGCCGTGGCTCGAACGGTTATTAAGTTAGCAAAAGAGATGGTTAGTAATAATTTATTAACTGGTTCATACTGGTATGCC
TGTTATACAATTTTTTACTCCGTTGCAGGTCTCTTATTTTACATCCATGAGGCGCAATTGCCTGATAAGGATAGTGCTAGAGAATATTATGATATTTTGAAAGAC
GCAGAAACTGGTAGAAGCGTTCTTATTCAACTCAAGGATTCTAGTATGGCCGCTAGCAGGACTTATAATTTATTGAACCAAATTTTTGAAAAACTAAACTCAAAA
ACTATCCAGCTTACTGCGTTACATTCATCACCATCCAACGAAAGTGCCTTTTTAGTGACTAATAATTCCTCCGCTTTGAAACCTCATTTAGGAGATTCATTGCAA
CCACCCGTATTCTTTTCTTCCCAGGATACGAAGAATAGCTTTTCATTAGCTAAGAGTGAAGAAAGCACCAATGATTACGCTATGGCTAATTACCTAAATAATACA
CCTATTTCCGAAAATCCTTTAAATGAAGCACAACAGCAAGATCAAGTATCCCAAGGAACGACTAACATGTCTAATGAAAGAGATCCGAACAATTTCTTATCTATT
GATATCAGACTTGATAATAATGGCCAATCAAATATTCTTGATGCCACAGATGACGTCTTTATCAGGAATGACGGCGACATCCCTACTAACAGTGCATTCGATTTT
AGCAGCAGTAAGAGCAATGCATCAAATAACTCCAACCCAGATACCATTAACAACAACTACAATAATGTTAGTGGCAAAAACAATAATAACAATAATATTACTAAC
AATAGTAATAATAATCACAACAACAACAACAACGACAACAACAACAACAATAATAATAATAATAATAATAATAATAACAATAACAATAGTGGTAATAGTAGTAAT
AATAATAACAATAATAACAATAATAAAAATAATAATGACTTCGGCATTAAGATTGATAACAATTCACCGTCTTATGAAGGGTTTCCCCAGTTACAAATACCGCTT
TCACAAGACAATTTGAACATAGAAGATAAAGAGGAGATGTCACCTAATATTGAAATTAAAAACGAACAAAATATGACTGACTCAAACGATATTCTTGGAGTATTC
GATCAGTTAGATGCTCAGCTATTTGGGAAATACCTACCTTTAAATTACCCCTCTGAATGA 
ATGCCAGAACAAGCGCAACAAGGGGAACAGTCTGTCAAGAGAAGAAGGGTCACTAGAGCCTGTGATGAATGCAGAAAGAAAAAAGTTAAATGTGATGGTCAGCAA
CCATGTATCCATTGTACTGTGTACTCTTATGAATGTACTTATAAGAAGCCTACGAAGAGAACACAGAACTCCGGAAACTCCGGAGTTCTAACACTGGGCAATGTT
ACTACTGGTCCATCATCAAGTACTGTGGTGGCAGCCGCCGCTTCCAATCCAAATAAACTCCTCTCAAACATTAAAACAGAAAGGGCTATTTTACCGGGTGCTTCT
ACAATACCTGCAAGTAACAATCCATCTAAACCAAGAAAGTATAAGACTAAGAGCACAAGGTTACAATCGAAGATTGACAGGTACAAGCAAATATTTGATGAGGTC
TTCCCGCAGTTACCTGATATAGACAATCTGGATATTCCTGTGTTCTTGCAGATCTTTCACAATTTTAAGAGGGACTCGCAGTCGTTTTTAGATGACACTGTGAAA
GAATATACTTTAATCGTAAATGACAGTTCTTCTCCGATCCAACCAGTACTTTCTTCAAATTCAAAAAACTCCACTCCAGACGAATTTTTACCTAACATGAAAAGT
GACTCGAATAGCGCCTCCAGCAACAGGGAACAAGACAGTGTAGATACCTACTCCAATATCCCCGTTGGTAGAGAAATAAAAATAATTCTACCACCAAAAGCGATC
GCTTTACAATTCGTGAAAAGTACTTGGGAACATTGCTGTGTTCTTCTCCGATTTTATCACAGACCATCGTTCATTAGACAATTGGATGAGTTGTATGAGACAGAC
CCAAACAATTATACGTCTAAGCAAATGCAATTTTTACCATTGTGCTACGCTGCAATCGCTGTGGGAGCATTATTCTCGAAATCTATTGTCTCAAATGACTCGTCA
AGGGAAAAGTTTCTACAGGATGAAGGTTACAAGTACTTCATTGCAGCAAGGAAACTAATCGACATTACAAATGCCCGTGACTTGAATTCCATACAAGCAATTTTA
ATGCTGATTATATTCTTACAATGTTCCGCACGTTTATCAACGTGTTACACTTATATCGGTGTCGCCATGAGAAGTGCTTTGAGAGCAGGCTTTCATAGGAAATTG
AGCCCCAATTCTGGTTTTAGTCCAATAGAAATTGAGATGAGGAAACGCCTTTTTTATACAATCTATAAACTGGACGTTTATATCAATGCAATGCTGGGCCTACCG
AGATCTATTTCCCCCGACGATTTTGACCAAACTCTCCCCCTGGATTTATCAGATGAGAATATCACTGAGGTGGCGTACCTACCTGAGAACCAACACTCCGTTTTA
TCAAGTACGGGGATTTCGAATGAACATACAAAACTATTTTTGATTTTAAATGAGATCATTTCTGAACTATATCCGATAAAAAAAACTAGTAATATAATTTCTCAT
GAGACAGTTACTAGCTTGGAATTAAAGTTGAGAAATTGGTTGGATTCGTTGCCCAAAGAACTGATACCTAACGCAGAAAATATTGATCCTGAATATGAAAGGGCA
AATCGTTTATTACATTTGTCTTTTTTGCACGTTCAGATAATATTATACAGGCCTTTTATTCATTATTTATCACGCAACATGAATGCTGAAAATGTAGATCCCTTA
TGTTACCGGAGAGCCCGGAACTCTATTGCCGTGGCTCGAACGGTTATTAAGTTAGCAAAAGAGATGGTTAGTAATAATTTATTAACTGGTTCATACTGGTATGCC
TGTTATACAATTTTTTACTCCGTTGCAGGTCTCTTATTTTACATCCATGAGGCGCAATTGCCTGATAAGGATAGTGCTAGAGAATATTATGATATTTTGAAAGAC
GCAGAAACTGGTAGAAGCGTTCTTATTCAACTCAAGGATTCTAGTATGGCCGCTAGCAGGACTTATAATTTATTGAACCAAATTTTTGAAAAACTAAACTCAAAA
ACTATCCAGCTTACTGCGTTACATTCATCACCATCCAACGAAAGTGCCTTTTTAGTGACTAATAATTCCTCCGCTTTGAAACCTCATTTAGGAGATTCATTGCAA
CCACCCGTATTCTTTTCTTCCCAGGATACGAAGAATAGCTTTTCATTAGCTAAGAGTGAAGAAAGCACCAATGATTACGCTATGGCTAATTACCTAAATAATACA
CCTATTTCCGAAAATCCTTTAAATGAAGCACAACAGCAAGATCAAGTATCCCAAGGAACGACTAACATGTCTAATGAAAGAGATCCGAACAATTTCTTATCTATT
GATATCAGACTTGATAATAATGGCCAATCAAATATTCTTGATGCCACAGATGACGTCTTTATCAGGAATGACGGCGACATCCCTACTAACAGTGCATTCGATTTT
AGCAGCAGTAAGAGCAATGCATCAAATAACTCCAACCCAGATACCATTAACAACAACTACAATAATGTTAGTGGCAAAAACAATAATAACAATAATATTACTAAC
AATAGTAATAATAATCACAACAACAACAACAACGACAACAACAACAACAATAATAATAATAATAATAATAATAATAACAATAACAATAGTGGTAATAGTAGTAAT
AATAATAACAATAATAACAATAATAAAAATAATAATGACTTCGGCATTAAGATTGATAACAATTCACCGTCTTATGAAGGGTTTCCCCAGTTACAAATACCGCTT
TCACAAGACAATTTGAACATAGAAGATAAAGAGGAGATGTCACCTAATATTGAAATTAAAAACGAACAAAATATGACTGACTCAAACGATATTCTTGGAGTATTC
GATCAGTTAGATGCTCAGCTATTTGGGAAATACCTACCTTTAAATTACCCCTCTGAATGA 
WT aa sequence 964 aa vs Sample aa sequence 964 aa (mutation position 308) 
MPEQAQQGEQSVKRRRVTRACDECRKKKVKCDGQQPCIHCTVYSYECTYKKPTKRTQNSGNSGVLTLGNVTTGPSSSTVVAAAASNPNKLLSNIKTERAILPGAS
TIPASNNPSKPRKYKTKSTRLQSKIDRYKQIFDEVFPQLPDIDNLDIPVFLQIFHNFKRDSQSFLDDTVKEYTLIVNDSSSPIQPVLSSNSKNSTPDEFLPNMKS
DSNSASSNREQDSVDTYSNIPVGREIKIILPPKAIALQFVKSTWEHCCVLLRFYHRPSFIRQLDELYETDPNNYTSKQMQFLPLCYAAIAVGALFSKSIVSNDSS
REKFLQDEGYKYFIAARKLIDITNARDLNSIQAILMLIIFLQCSARLSTCYTYIGVAMRSALRAGFHRKLSPNSGFSPIEIEMRKRLFYTIYKLDVYINAMLGLP
RSISPDDFDQTLPLDLSDENITEVAYLPENQHSVLSSTGISNEHTKLFLILNEIISELYPIKKTSNIISHETVTSLELKLRNWLDSLPKELIPNAENIDPEYERA
NRLLHLSFLHVQIILYRPFIHYLSRNMNAENVDPLCYRRARNSIAVARTVIKLAKEMVSNNLLTGSYWYACYTIFYSVAGLLFYIHEAQLPDKDSAREYYDILKD
AETGRSVLIQLKDSSMAASRTYNLLNQIFEKLNSKTIQLTALHSSPSNESAFLVTNNSSALKPHLGDSLQPPVFFSSQDTKNSFSLAKSEESTNDYAMANYLNNT
PISENPLNEAQQQDQVSQGTTNMSNERDPNNFLSIDIRLDNNGQSNILDATDDVFIRNDGDIPTNSAFDFSSSKSNASNNSNPDTINNNYNNVSGKNNNNNNITN
NSNNNHNNNNNDNNNNNNNNNNNNNNNNNSGNSSNNNNNNNNNKNNNDFGIKIDNNSPSYEGFPQLQIPLSQDNLNIEDKEEMSPNIEIKNEQNMTDSNDILGVF
DQLDAQLFGKYLPLNYPSE 
MPEQAQQGEQSVKRRRVTRACDECRKKKVKCDGQQPCIHCTVYSYECTYKKPTKRTQNSGNSGVLTLGNVTTGPSSSTVVAAAASNPNKLLSNIKTERAILPGAS
TIPASNNPSKPRKYKTKSTRLQSKIDRYKQIFDEVFPQLPDIDNLDIPVFLQIFHNFKRDSQSFLDDTVKEYTLIVNDSSSPIQPVLSSNSKNSTPDEFLPNMKS
DSNSASSNREQDSVDTYSNIPVGREIKIILPPKAIALQFVKSTWEHCCVLLRFYHRPSFIRQLDELYETDPNNYTSKQMQFLPLCYAAIAVGALFSKSIVSNDSS
REKFLQDEGYKYFIAARKLIDITNARDLNSIQAILMLIIFLQCSARLSTCYTYIGVAMRSALRAGFHRKLSPNSGFSPIEIEMRKRLFYTIYKLDVYINAMLGLP
RSISPDDFDQTLPLDLSDENITEVAYLPENQHSVLSSTGISNEHTKLFLILNEIISELYPIKKTSNIISHETVTSLELKLRNWLDSLPKELIPNAENIDPEYERA
NRLLHLSFLHVQIILYRPFIHYLSRNMNAENVDPLCYRRARNSIAVARTVIKLAKEMVSNNLLTGSYWYACYTIFYSVAGLLFYIHEAQLPDKDSAREYYDILKD
AETGRSVLIQLKDSSMAASRTYNLLNQIFEKLNSKTIQLTALHSSPSNESAFLVTNNSSALKPHLGDSLQPPVFFSSQDTKNSFSLAKSEESTNDYAMANYLNNT
PISENPLNEAQQQDQVSQGTTNMSNERDPNNFLSIDIRLDNNGQSNILDATDDVFIRNDGDIPTNSAFDFSSSKSNASNNSNPDTINNNYNNVSGKNNNNNNITN
NSNNNHNNNNNDNNNNNNNNNNNNNNNNNSGNSSNNNNNNNNNKNNNDFGIKIDNNSPSYEGFPQLQIPLSQDNLNIEDKEEMSPNIEIKNEQNMTDSNDILGVF
DQLDAQLFGKYLPLNYPSE 
 
Poly 26: chr11 213922 
MB220:     ACATTCCTCTATTGCAGATT:T:AAAAAGAAGCTCTTCTAGAT 
BJ4741:    ACATTCCTCTATTGCAGATT:C:AAAAAGAAGCTCTTCTAGAT 
genome:    ACATTCCTCTATTGCAGATT:C:AAAAAGAAGCTCTTCTAGAT 
Overlapping gene(s): 
Locus YKL121W 
Alias DGR2 
Name YKL121W 
Note Protein of unknown function; null mutant is resistant to 2-deoxy-D-glucose 
Ontology_term GO:0008150 
dbxref SGD:S000001604 
gene DGR2 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YKL121W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 157) 
ATGTTCAAGTCGAAAACAAGCACTTTAAGCTATGATGAAACCCCGAACTCCAACGAGGGTGATCGCAATGCAACCCCTGTAAATCCCAAAGAAAAGAGCCAAACG
AAACATTTGAACATACCAGGCGACAGGAGCCGACATTCCTCTATTGCAGATTCAAAAAGAAGCTCTTCTAGATATGATGGAGGCTACTCTGCCGATATAATTCCT
GCTCAATTAAGGTTCATTGATAATATAGACTACGGCACGAGGCTGAGAAAAACACTTCACAGAAACTCAGTGGTTTCAAATGGGTACAATAAACTCAGTGAGAAT
GACCGATGGTATTTCGACCTATTCGATAGGAAATATTTCGAAAACTATCTCGAAGAACCCACATATATTAAAATATTTAAAAAAAAGGAAGGATTAGAACAGTTT
GATAGAATGTTCTTAGCTCAAGAGTTGAAAATTCCCGACGTTTACAAATCTACAACCTACCAGGGAGAACCTGCAGTTGCTAATTCAGAGCTATTCAAGAATTCA
ATATGCTGCTGTACGTTCAGTCATGATGGTAAGTATATGGTTATTGGTTGTAAAGATGGCTCTTTGCATCTTTGGAAAGTCATAAACTCACCAGTTAAGAGATCC
GAAATGGGACGCTCAGAAAAGTCAGTCAGTGCCTCTAGAGCAAACTCACTAAAGATTCAAAGACATTTGGCGAGCATTAGTTCTCATAACGGCTCCATATCAAGT
AATGATTTGAAGCCGAGCGACCAGTTTGAAGGACCTTCCAAACAATTACATTTATACGCACCGGTTTTCTATTCTGATGTGTTTAGGGTTTTTATGGAGCACGCT
TTAGATATTTTGGATGCAAACTGGTCCAAAAATGGATTTCTAATAACAGCATCAATGGACAAAACTGCAAAACTATGGCACCCTGAGAGGAAATACTCATTGAAA
ACTTTTGTTCACCCAGATTTTGTTACATCCGCAATATTTTTTCCCAATGATGATCGTTTCATAATTACCGGATGCTTAGATCACAGGTGTAGACTGTGGTCTATA
CTGGACAATGAGGTTTCTTATGCCTTTGATTGCAAAGATTTGATAACATCCCTAACATTATCTCCTCCTGGTGGGGAATATACAATTATCGGTACATTCAATGGA
TACATTTATGTTTTACTGACACATGGATTAAAATTTGTATCTTCATTCCATGTATCTGATAAAAGCACTCAAGGAACCACTAAGAATAGCTTTCATCCATCTTCC
GAATATGGAAAGGTCCAACACGGCCCTCGAATCACGGGTTTACAATGCTTCTTTTCTAAGGTGGACAAAAATTTAAGATTGATAGTTACGACAAATGATTCAAAA
ATTCAAATCTTTGATTTAAATGAAAAAAAACCTTTAGAGCTTTTTAAAGGATTCCAAAGTGGTTCCTCACGTCATAGAGGCCAATTCCTAATGATGAAAAATGAA
CCTGTAGTTTTCACGGGAAGTGATGATCATTGGTTTTATACCTGGAAAATGCAGTCCTTTAATCTTTCAGCAGAAATGAATTGCACTGCTCCGCATAGAAAGAAA
CGGCTGAGCGGCAGTATGAGTTTAAAAGGGCTGTTGAGAATTGTATCTAATAAGAGTACGAATGATGAATGTTTGACAGAAACGTCAAACCAAAGCAGCTCACAC
ACATTTACCAACTCATCAAAAAATGTTCTTCAAACTCAAACTGTTGGTTCTCAAGCTATCAAAAACAATCATTATATATCATTTCATGCCCATAACTCCCCTGTC
ACATGTGCTTCCATTGCTCCCGACGTTGCAATTAAAAATTTGTCCTTGTCAAACGATTTGATTTTCGAACTGACTTCACAGTACTTCAAAGAAATGGGCCAAAAT
TATTCAGAATCTAAGGAAACATGTGATAACAAACCTAATCACCCAGTTACAGAAACAGGAGGATTCAGCTCAAACCTATCGAACGTTGTGAATAATGTTGGAACC
ATTCTAATAACAACAGACAGTCAAGGTCTAATCCGTGTTTTCAGAACTGATATCTTACCGGAAATACGAAAAAAAATAATAGAAAAGTTCCATGAATACAATTTA
TTCCACCTCGAAGCTGCTGGTAAAATCAACAACCACAACAATGACAGCATATTGGAAAATAGAATGGATGAAAGAAGTTCCACAGAGGATAATGAGTTTAGCACA
ACCCCACCATCTAACACGCACAATAGTAGGCCAAGCCACGATTTTTGTGAGCTGCATCCTAATAATAGCCCGGTGATTTCCGGCATGCCATCAAGAGCTAGTGCT
ATTTTCAAGAATTCGATCTTTAATAAATCCAATGGAAGTTTTATATCCCTAAAGTCAAGAAGTGAAAGTACGAGCTCCACGGTGTTTGGACCGCATGATATTCCG
AGAGTTTCTACCACTTATCCGAAGTTGAAATGTGACGTCTGCAATGGATCTAATTTTGAATGTGCTTCCAAAAACCCCATTGCTGGCGGTGATAGCGGTTTCACG
TGTGCTGATTGTGGTACAATCCTCAATAATTTCAGATAG 
ATGTTCAAGTCGAAAACAAGCACTTTAAGCTATGATGAAACCCCGAACTCCAACGAGGGTGATCGCAATGCAACCCCTGTAAATCCCAAAGAAAAGAGCCAAACG
AAACATTTGAACATACCAGGCGACAGGAGCCGACATTCCTCTATTGCAGATTTAAAAAGAAGCTCTTCTAGATATGATGGAGGCTACTCTGCCGATATAATTCCT
GCTCAATTAAGGTTCATTGATAATATAGACTACGGCACGAGGCTGAGAAAAACACTTCACAGAAACTCAGTGGTTTCAAATGGGTACAATAAACTCAGTGAGAAT
GACCGATGGTATTTCGACCTATTCGATAGGAAATATTTCGAAAACTATCTCGAAGAACCCACATATATTAAAATATTTAAAAAAAAGGAAGGATTAGAACAGTTT
GATAGAATGTTCTTAGCTCAAGAGTTGAAAATTCCCGACGTTTACAAATCTACAACCTACCAGGGAGAACCTGCAGTTGCTAATTCAGAGCTATTCAAGAATTCA
ATATGCTGCTGTACGTTCAGTCATGATGGTAAGTATATGGTTATTGGTTGTAAAGATGGCTCTTTGCATCTTTGGAAAGTCATAAACTCACCAGTTAAGAGATCC
GAAATGGGACGCTCAGAAAAGTCAGTCAGTGCCTCTAGAGCAAACTCACTAAAGATTCAAAGACATTTGGCGAGCATTAGTTCTCATAACGGCTCCATATCAAGT
AATGATTTGAAGCCGAGCGACCAGTTTGAAGGACCTTCCAAACAATTACATTTATACGCACCGGTTTTCTATTCTGATGTGTTTAGGGTTTTTATGGAGCACGCT
TTAGATATTTTGGATGCAAACTGGTCCAAAAATGGATTTCTAATAACAGCATCAATGGACAAAACTGCAAAACTATGGCACCCTGAGAGGAAATACTCATTGAAA
ACTTTTGTTCACCCAGATTTTGTTACATCCGCAATATTTTTTCCCAATGATGATCGTTTCATAATTACCGGATGCTTAGATCACAGGTGTAGACTGTGGTCTATA
CTGGACAATGAGGTTTCTTATGCCTTTGATTGCAAAGATTTGATAACATCCCTAACATTATCTCCTCCTGGTGGGGAATATACAATTATCGGTACATTCAATGGA
TACATTTATGTTTTACTGACACATGGATTAAAATTTGTATCTTCATTCCATGTATCTGATAAAAGCACTCAAGGAACCACTAAGAATAGCTTTCATCCATCTTCC
GAATATGGAAAGGTCCAACACGGCCCTCGAATCACGGGTTTACAATGCTTCTTTTCTAAGGTGGACAAAAATTTAAGATTGATAGTTACGACAAATGATTCAAAA
ATTCAAATCTTTGATTTAAATGAAAAAAAACCTTTAGAGCTTTTTAAAGGATTCCAAAGTGGTTCCTCACGTCATAGAGGCCAATTCCTAATGATGAAAAATGAA
CCTGTAGTTTTCACGGGAAGTGATGATCATTGGTTTTATACCTGGAAAATGCAGTCCTTTAATCTTTCAGCAGAAATGAATTGCACTGCTCCGCATAGAAAGAAA
CGGCTGAGCGGCAGTATGAGTTTAAAAGGGCTGTTGAGAATTGTATCTAATAAGAGTACGAATGATGAATGTTTGACAGAAACGTCAAACCAAAGCAGCTCACAC
ACATTTACCAACTCATCAAAAAATGTTCTTCAAACTCAAACTGTTGGTTCTCAAGCTATCAAAAACAATCATTATATATCATTTCATGCCCATAACTCCCCTGTC
ACATGTGCTTCCATTGCTCCCGACGTTGCAATTAAAAATTTGTCCTTGTCAAACGATTTGATTTTCGAACTGACTTCACAGTACTTCAAAGAAATGGGCCAAAAT
TATTCAGAATCTAAGGAAACATGTGATAACAAACCTAATCACCCAGTTACAGAAACAGGAGGATTCAGCTCAAACCTATCGAACGTTGTGAATAATGTTGGAACC
ATTCTAATAACAACAGACAGTCAAGGTCTAATCCGTGTTTTCAGAACTGATATCTTACCGGAAATACGAAAAAAAATAATAGAAAAGTTCCATGAATACAATTTA
TTCCACCTCGAAGCTGCTGGTAAAATCAACAACCACAACAATGACAGCATATTGGAAAATAGAATGGATGAAAGAAGTTCCACAGAGGATAATGAGTTTAGCACA
ACCCCACCATCTAACACGCACAATAGTAGGCCAAGCCACGATTTTTGTGAGCTGCATCCTAATAATAGCCCGGTGATTTCCGGCATGCCATCAAGAGCTAGTGCT
ATTTTCAAGAATTCGATCTTTAATAAATCCAATGGAAGTTTTATATCCCTAAAGTCAAGAAGTGAAAGTACGAGCTCCACGGTGTTTGGACCGCATGATATTCCG
AGAGTTTCTACCACTTATCCGAAGTTGAAATGTGACGTCTGCAATGGATCTAATTTTGAATGTGCTTCCAAAAACCCCATTGCTGGCGGTGATAGCGGTTTCACG
TGTGCTGATTGTGGTACAATCCTCAATAATTTCAGATAG 
WT aa sequence 852 aa vs Sample aa sequence 852 aa (mutation position 53) 
MFKSKTSTLSYDETPNSNEGDRNATPVNPKEKSQTKHLNIPGDRSRHSSIADSKRSSSRYDGGYSADIIPAQLRFIDNIDYGTRLRKTLHRNSVVSNGYNKLSEN
DRWYFDLFDRKYFENYLEEPTYIKIFKKKEGLEQFDRMFLAQELKIPDVYKSTTYQGEPAVANSELFKNSICCCTFSHDGKYMVIGCKDGSLHLWKVINSPVKRS
EMGRSEKSVSASRANSLKIQRHLASISSHNGSISSNDLKPSDQFEGPSKQLHLYAPVFYSDVFRVFMEHALDILDANWSKNGFLITASMDKTAKLWHPERKYSLK
TFVHPDFVTSAIFFPNDDRFIITGCLDHRCRLWSILDNEVSYAFDCKDLITSLTLSPPGGEYTIIGTFNGYIYVLLTHGLKFVSSFHVSDKSTQGTTKNSFHPSS
EYGKVQHGPRITGLQCFFSKVDKNLRLIVTTNDSKIQIFDLNEKKPLELFKGFQSGSSRHRGQFLMMKNEPVVFTGSDDHWFYTWKMQSFNLSAEMNCTAPHRKK
RLSGSMSLKGLLRIVSNKSTNDECLTETSNQSSSHTFTNSSKNVLQTQTVGSQAIKNNHYISFHAHNSPVTCASIAPDVAIKNLSLSNDLIFELTSQYFKEMGQN
YSESKETCDNKPNHPVTETGGFSSNLSNVVNNVGTILITTDSQGLIRVFRTDILPEIRKKIIEKFHEYNLFHLEAAGKINNHNNDSILENRMDERSSTEDNEFST
TPPSNTHNSRPSHDFCELHPNNSPVISGMPSRASAIFKNSIFNKSNGSFISLKSRSESTSSTVFGPHDIPRVSTTYPKLKCDVCNGSNFECASKNPIAGGDSGFT
CADCGTILNNFR 
MFKSKTSTLSYDETPNSNEGDRNATPVNPKEKSQTKHLNIPGDRSRHSSIADLKRSSSRYDGGYSADIIPAQLRFIDNIDYGTRLRKTLHRNSVVSNGYNKLSEN
DRWYFDLFDRKYFENYLEEPTYIKIFKKKEGLEQFDRMFLAQELKIPDVYKSTTYQGEPAVANSELFKNSICCCTFSHDGKYMVIGCKDGSLHLWKVINSPVKRS
EMGRSEKSVSASRANSLKIQRHLASISSHNGSISSNDLKPSDQFEGPSKQLHLYAPVFYSDVFRVFMEHALDILDANWSKNGFLITASMDKTAKLWHPERKYSLK
TFVHPDFVTSAIFFPNDDRFIITGCLDHRCRLWSILDNEVSYAFDCKDLITSLTLSPPGGEYTIIGTFNGYIYVLLTHGLKFVSSFHVSDKSTQGTTKNSFHPSS
EYGKVQHGPRITGLQCFFSKVDKNLRLIVTTNDSKIQIFDLNEKKPLELFKGFQSGSSRHRGQFLMMKNEPVVFTGSDDHWFYTWKMQSFNLSAEMNCTAPHRKK
RLSGSMSLKGLLRIVSNKSTNDECLTETSNQSSSHTFTNSSKNVLQTQTVGSQAIKNNHYISFHAHNSPVTCASIAPDVAIKNLSLSNDLIFELTSQYFKEMGQN
YSESKETCDNKPNHPVTETGGFSSNLSNVVNNVGTILITTDSQGLIRVFRTDILPEIRKKIIEKFHEYNLFHLEAAGKINNHNNDSILENRMDERSSTEDNEFST
TPPSNTHNSRPSHDFCELHPNNSPVISGMPSRASAIFKNSIFNKSNGSFISLKSRSESTSSTVFGPHDIPRVSTTYPKLKCDVCNGSNFECASKNPIAGGDSGFT
CADCGTILNNFR 
 
Poly 27: chr11 231896 
MB220:     GGCCTCCGCTAGTCGCCCTC:T:TAGTAACCATTTTAAAAATG 
BJ4741:    GGCCTCCGCTAGTCGCCCTC:G:TAGTAACCATTTTAAAAATG 
genome:    GGCCTCCGCTAGTCGCCCTC:G:TAGTAACCATTTTAAAAATG 
Overlapping gene(s): 
Locus YKL109W 
Alias HAP4 
Name YKL109W 
Note Subunit of the heme-activated, glucose-repressed Hap2p/3p/4p/5p CCAAT-binding complex, a 
transcriptional activator and global regulator of respiratory gene expression; provides the principal 
activation function of the complex 
Ontology_term GO:0016602 
dbxref SGD:S000001592 
gene HAP4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YKL109W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 46) 
ATGACCGCAAAGACTTTTCTACTACAGGCCTCCGCTAGTCGCCCTCGTAGTAACCATTTTAAAAATGAGCATAATAATATTCCATTGGCGCCTGTACCGATCGCC
CCAAATACCAACCATCATAACAATAGTTCGCTGGAATTCGAAAACGATGGCAGTAAAAAGAAGAAGAAGTCTAGCTTGGTGGTTAGAACTTCAAAACATTGGGTT
TTGCCCCCAAGACCAAGACCTGGTAGAAGATCATCTTCTCACAACACTCTACCTGCCAACAACACCAATAATATTTTAAATGTTGGCCCTAACAGCAGGAACAGT
AGTAATAATAATAATAATAATAACATCATTTCGAATAGGAAACAAGCTTCCAAAGAAAAGAGGAAAATACCAAGACATATCCAGACAATCGATGAAAAGCTAATA
AACGACTCGAATTACCTCGCATTTTTGAAGTTCGATGACTTGGAAAATGAAAAGTTTCATTCTTCTGCCTCCTCCATTTCATCTCCATCTTATTCATCTCCATCT
TTTTCAAGTTATAGAAATAGAAAAAAATCAGAATTCATGGACGATGAAAGCTGCACCGATGTGGAAACCATTGCTGCTCACAACAGTCTGCTAACAAAAAACCAT
CATATAGATTCTTCTTCAAATGTTCACGCACCACCCACGAAAAAATCAAAGTTGAACGACTTTGATTTATTGTCCTTATCTTCCACATCTTCATCGGCCACTCCG
GTCCCACAGTTGACAAAAGATTTGAACATGAACCTAAATTTTCATAAGATCCCTCATAAGGCTTCATTCCCTGATTCTCCAGCAGATTTCTCTCCAGCAGATTCA
GTCTCGTTGATTAGAAACCACTCCTTGCCTACTAATTTGCAAGTTAAGGACAAAATTGAGGATTTGAACGAGATTAAATTCTTTAACGATTTCGAGAAACTTGAG
TTTTTCAATAAGTATGCCAAAGTCAACACGAATAACGACGTTAACGAAAATAATGATCTCTGGAATTCTTACTTACAGTCTATGGACGATACAACAGGTAAGAAC
AGTGGCAATTACCAACAAGTGGACAATGACGATAATATGTCTTTATTGAATCTGCCAATTTTGGAGGAAACCGTATCTTCAGGGCAAGATGATAAGGTTGAGCCA
GATGAAGAAGACATTTGGAATTATTTACCAAGTTCAAGTTCACAACAAGAAGATTCATCACGTGCTTTGAAAAAAAATACTAATTCTGAGAAGGCGAACATCCAA
GCAAAGAACGATGAAACCTATCTGTTTCTTCAGGATCAGGATGAAAGCGCTGATTCGCATCACCATGACGAGTTAGGTTCAGAAATCACTTTGGCTGACAATAAG
TTTTCTTATTTGCCCCCAACTCTAGAAGAGTTGATGGAAGAGCAGGACTGTAACAATGGCAGATCTTTTAAAAATTTCATGTTTTCCAACGATACCGGTATTGAC
GGTAGTGCCGGTACTGATGACGACTACACCAAAGTTCTGAAATCCAAAAAAATTTCTACGTCGAAGTCGAACGCTAACCTTTATGACTTAAACGATAACAACAAT
GATGCAACTGCCACCAATGAACTTGATCAAAGCAGTTTCATCGACGACCTTGACGAAGATGTCGATTTTTTAAAGGTACAAGTATTTTGA 
ATGACCGCAAAGACTTTTCTACTACAGGCCTCCGCTAGTCGCCCTCTTAGTAACCATTTTAAAAATGAGCATAATAATATTCCATTGGCGCCTGTACCGATCGCC
CCAAATACCAACCATCATAACAATAGTTCGCTGGAATTCGAAAACGATGGCAGTAAAAAGAAGAAGAAGTCTAGCTTGGTGGTTAGAACTTCAAAACATTGGGTT
TTGCCCCCAAGACCAAGACCTGGTAGAAGATCATCTTCTCACAACACTCTACCTGCCAACAACACCAATAATATTTTAAATGTTGGCCCTAACAGCAGGAACAGT
AGTAATAATAATAATAATAATAACATCATTTCGAATAGGAAACAAGCTTCCAAAGAAAAGAGGAAAATACCAAGACATATCCAGACAATCGATGAAAAGCTAATA
AACGACTCGAATTACCTCGCATTTTTGAAGTTCGATGACTTGGAAAATGAAAAGTTTCATTCTTCTGCCTCCTCCATTTCATCTCCATCTTATTCATCTCCATCT
TTTTCAAGTTATAGAAATAGAAAAAAATCAGAATTCATGGACGATGAAAGCTGCACCGATGTGGAAACCATTGCTGCTCACAACAGTCTGCTAACAAAAAACCAT
CATATAGATTCTTCTTCAAATGTTCACGCACCACCCACGAAAAAATCAAAGTTGAACGACTTTGATTTATTGTCCTTATCTTCCACATCTTCATCGGCCACTCCG
GTCCCACAGTTGACAAAAGATTTGAACATGAACCTAAATTTTCATAAGATCCCTCATAAGGCTTCATTCCCTGATTCTCCAGCAGATTTCTCTCCAGCAGATTCA
GTCTCGTTGATTAGAAACCACTCCTTGCCTACTAATTTGCAAGTTAAGGACAAAATTGAGGATTTGAACGAGATTAAATTCTTTAACGATTTCGAGAAACTTGAG
TTTTTCAATAAGTATGCCAAAGTCAACACGAATAACGACGTTAACGAAAATAATGATCTCTGGAATTCTTACTTACAGTCTATGGACGATACAACAGGTAAGAAC
AGTGGCAATTACCAACAAGTGGACAATGACGATAATATGTCTTTATTGAATCTGCCAATTTTGGAGGAAACCGTATCTTCAGGGCAAGATGATAAGGTTGAGCCA
GATGAAGAAGACATTTGGAATTATTTACCAAGTTCAAGTTCACAACAAGAAGATTCATCACGTGCTTTGAAAAAAAATACTAATTCTGAGAAGGCGAACATCCAA
GCAAAGAACGATGAAACCTATCTGTTTCTTCAGGATCAGGATGAAAGCGCTGATTCGCATCACCATGACGAGTTAGGTTCAGAAATCACTTTGGCTGACAATAAG
TTTTCTTATTTGCCCCCAACTCTAGAAGAGTTGATGGAAGAGCAGGACTGTAACAATGGCAGATCTTTTAAAAATTTCATGTTTTCCAACGATACCGGTATTGAC
GGTAGTGCCGGTACTGATGACGACTACACCAAAGTTCTGAAATCCAAAAAAATTTCTACGTCGAAGTCGAACGCTAACCTTTATGACTTAAACGATAACAACAAT
GATGCAACTGCCACCAATGAACTTGATCAAAGCAGTTTCATCGACGACCTTGACGAAGATGTCGATTTTTTAAAGGTACAAGTATTTTGA 
WT aa sequence 554 aa vs Sample aa sequence 554 aa (mutation position 16) 
MTAKTFLLQASASRPRSNHFKNEHNNIPLAPVPIAPNTNHHNNSSLEFENDGSKKKKKSSLVVRTSKHWVLPPRPRPGRRSSSHNTLPANNTNNILNVGPNSRNS
SNNNNNNNIISNRKQASKEKRKIPRHIQTIDEKLINDSNYLAFLKFDDLENEKFHSSASSISSPSYSSPSFSSYRNRKKSEFMDDESCTDVETIAAHNSLLTKNH
HIDSSSNVHAPPTKKSKLNDFDLLSLSSTSSSATPVPQLTKDLNMNLNFHKIPHKASFPDSPADFSPADSVSLIRNHSLPTNLQVKDKIEDLNEIKFFNDFEKLE
FFNKYAKVNTNNDVNENNDLWNSYLQSMDDTTGKNSGNYQQVDNDDNMSLLNLPILEETVSSGQDDKVEPDEEDIWNYLPSSSSQQEDSSRALKKNTNSEKANIQ
AKNDETYLFLQDQDESADSHHHDELGSEITLADNKFSYLPPTLEELMEEQDCNNGRSFKNFMFSNDTGIDGSAGTDDDYTKVLKSKKISTSKSNANLYDLNDNNN
DATATNELDQSSFIDDLDEDVDFLKVQVF 
MTAKTFLLQASASRPLSNHFKNEHNNIPLAPVPIAPNTNHHNNSSLEFENDGSKKKKKSSLVVRTSKHWVLPPRPRPGRRSSSHNTLPANNTNNILNVGPNSRNS
SNNNNNNNIISNRKQASKEKRKIPRHIQTIDEKLINDSNYLAFLKFDDLENEKFHSSASSISSPSYSSPSFSSYRNRKKSEFMDDESCTDVETIAAHNSLLTKNH
HIDSSSNVHAPPTKKSKLNDFDLLSLSSTSSSATPVPQLTKDLNMNLNFHKIPHKASFPDSPADFSPADSVSLIRNHSLPTNLQVKDKIEDLNEIKFFNDFEKLE
FFNKYAKVNTNNDVNENNDLWNSYLQSMDDTTGKNSGNYQQVDNDDNMSLLNLPILEETVSSGQDDKVEPDEEDIWNYLPSSSSQQEDSSRALKKNTNSEKANIQ
AKNDETYLFLQDQDESADSHHHDELGSEITLADNKFSYLPPTLEELMEEQDCNNGRSFKNFMFSNDTGIDGSAGTDDDYTKVLKSKKISTSKSNANLYDLNDNNN
DATATNELDQSSFIDDLDEDVDFLKVQVF 
 
Poly 28: chr12 280178 
MB220:     AGATTCGTCCAACATCTCAC:G:CATAGGGACTTTTGAAAAAG 
BJ4741:    AGATTCGTCCAACATCTCAC:A:CATAGGGACTTTTGAAAAAG 
genome:    AGATTCGTCCAACATCTCAC:A:CATAGGGACTTTTGAAAAAG 
Overlapping gene(s): 
Locus YLR072W 
Name YLR072W 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
cytoplasm in a punctate pattern; YLR072W is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004062 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR072W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1336) 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACGCATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
WT aa sequence 693 aa vs Sample aa sequence 693 aa (mutation position 446) 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISRIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
 
Poly 29: chr12 280320 
MB220:     TTACACTGCGACTGGGAAAG:A:TACATAAATGTTTTAAGTAT 
BJ4741:    TTACACTGCGACTGGGAAAG:G:TACATAAATGTTTTAAGTAT 
genome:    TTACACTGCGACTGGGAAAG:G:TACATAAATGTTTTAAGTAT 
Overlapping gene(s): 
Locus YLR072W 
Name YLR072W 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
cytoplasm in a punctate pattern; YLR072W is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004062 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR072W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1478) 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGATACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
WT aa sequence 693 aa vs Sample aa sequence 693 aa (mutation position 493) 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
 
Poly 30: chr12 280392 
MB220:     AGTTTCAGCACCAGAACGAG:A:TACATGTTCCGATGGGATGA 
BJ4741:    AGTTTCAGCACCAGAACGAG:G:TACATGTTCCGATGGGATGA 
genome:    AGTTTCAGCACCAGAACGAG:G:TACATGTTCCGATGGGATGA 
Overlapping gene(s): 
Locus YLR072W 
Name YLR072W 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
cytoplasm in a punctate pattern; YLR072W is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004062 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR072W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1550) 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGATACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
WT aa sequence 693 aa vs Sample aa sequence 693 aa (mutation position 517) 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
 
Poly 31: chr12 280697 
MB220:     GTCGAAACCAGAAGCTGAGG:T:GGAAATCTCAGAAATAGGCA 
BJ4741:    GTCGAAACCAGAAGCTGAGG:C:GGAAATCTCAGAAATAGGCA 
genome:    GTCGAAACCAGAAGCTGAGG:C:GGAAATCTCAGAAATAGGCA 
Overlapping gene(s): 
Locus YLR072W 
Name YLR072W 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
cytoplasm in a punctate pattern; YLR072W is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004062 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR072W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1855) 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGCGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
ATGTGGGGGGATAGTATGCGCGAGCTTGGTGACGCTATGGATAATGAGTTGAATGCAGTGAAGCCGGTGGTGGAAGAAGGTGGCATGGATGGTGCCAGAAAATTT
ATTAAGGGTAAGAGCTTTCAGAAGTCTTCTACCGAACATATGTTGATTTCGCCCGGTAGGGATGGTTCAGTGCCATTGAATGGGTTGAAATCGTCGCCGGCAGAC
CCGCACTTGTCTGATGTTAATTCTATCTTGGACAATCATCGTGGCGGTGGCGAGACAGCTTTGACGTCTGTAAATAATATTATCATGGCCACTTCGACGAATGGG
GACAGTGATGGGGTTGATGGAGATGCCAAGAGGCCGTCTATTTCTAACTGTTCGTCGAGATCATCATTTTTTGACACCGTACTGAGCACGTTTTCCCTAAAATCA
AATTCACAAGATACGGTTACTAATGAAGTCAAAAATATTGAGGTCCAGTTTGCATCCGAGGAGGCTAATAAAAAATTCCGCCAAATGTTCAAGCCATTAGCTCCT
AATACGAGACTTATTACGGACTACTTCTGCTACTTCCACAGAGAATTCCCCTATCAGGGCAGAATCTATCTCTCCAACACACATTTATGTTTCAACTCAACCGTG
TTGAACTGGATGGCAAAGTTACAGATTCCCTTGAATGAAATTAAATATTTAGATAAGGTCACCACAAATTCAAGTGCTATTTCGGTGGAAACCGTGACTAACAGG
TACACTTTTTCCGGATTCATAGCGAGAGACGAGGTTTTCCAATTGATTACAAGAGTTTGGTCAAAGGAAAACTTAACCAATATCAATGACGTTTTGGAGGTTGAT
GAGAGGGTCTCCAAGAAAAAGGGAATATCATCGACCCCTTCTTCCATATTCAACAATGTTTCTACCAATGCATATAACGATTTCATATCGACAACCACTACTGAA
CCAACAAGCAGGGCTTCCTACATGAGCGAGAACGACATGCTCATCGAGGAGGCCATAAGGTCCGTGGACGATTACATGGGCACACCAAGAGCATCGCCATCTTCT
TCATCTTCGTCGTCATCGTCGTCATCGTCTTTAGGCTCTTCAACAACTTATTATTGTAGGCCCGTATATAGGTTAAAGCCAAACGCACCATTTCAATATGAGGGG
CCATTCCATGTACAAGAAACCATGGACTTTCCTTATAAACCTGAGGCTAATAATGAATACGTGCTTCTGGAACGTCAATTCAGCGTTCCACCCGGCCTACTTTTC
ATTATGATGTTCAATGAAGATAATCCAGTTTTTGAGTTAAGCTTTTTGAAAACTCAAGATTCGTCCAACATCTCACACATAGGGACTTTTGAAAAAGTCAATAAA
GATGGACAACATTACAGAGAATTCCAATACACCAAACAGCTGCATTTCCCTGTGGGGCCCAAATCCACAAACTGTGAGGTAGCGGAAATTCTTTTACACTGCGAC
TGGGAAAGGTACATAAATGTTTTAAGTATAACAAGAACACCAAATGTTCCTAGTGGTACCAGTTTCAGCACCAGAACGAGGTACATGTTCCGATGGGATGACCAG
GGGCAAGGTTGCATATTAAAAATAAGTTTTTGGGTGGACTGGAACGCATCCAGTTGGATCAAGCCAATGGTAGAGAGCAATTGTAAAAATGGACAAATTAGCGCC
ACTAAGGACTTGGTAAAGTTAGTCGAAGAATTTGTAGAGAAATACGTGGAATTGAGCAAAGAAAAAGCAGATACACTCAAGCCGTTGCCCAGTGTTACATCTTTT
GGATCACCTAGGAAAGTGGCAGCACCGGAGCTGACGATGGTACAGCCGGAGTCGAAACCAGAAGCTGAGGTGGAAATCTCAGAAATAGGCAGCGACAGATGGAGG
TTTAACTGGGTGAACATAATAATCTTGGTGCTCTTGGTGTTAAATCTGCTGTATTTAATGAAGTTGAACAAGAAGATGGATAAGCTGACGAACCTCATGACCCAC
AAGGACGAAGTTGTAGCGCACGCGACTCTATTGGACATACCAGCCAAAGTACAATGGTCAAGACCAAGAAGGGGAGACGTGTTGTAA 
WT aa sequence 693 aa vs Sample aa sequence 693 aa (mutation position 619) 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEAEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
MWGDSMRELGDAMDNELNAVKPVVEEGGMDGARKFIKGKSFQKSSTEHMLISPGRDGSVPLNGLKSSPADPHLSDVNSILDNHRGGGETALTSVNNIIMATSTNG
DSDGVDGDAKRPSISNCSSRSSFFDTVLSTFSLKSNSQDTVTNEVKNIEVQFASEEANKKFRQMFKPLAPNTRLITDYFCYFHREFPYQGRIYLSNTHLCFNSTV
LNWMAKLQIPLNEIKYLDKVTTNSSAISVETVTNRYTFSGFIARDEVFQLITRVWSKENLTNINDVLEVDERVSKKKGISSTPSSIFNNVSTNAYNDFISTTTTE
PTSRASYMSENDMLIEEAIRSVDDYMGTPRASPSSSSSSSSSSSSLGSSTTYYCRPVYRLKPNAPFQYEGPFHVQETMDFPYKPEANNEYVLLERQFSVPPGLLF
IMMFNEDNPVFELSFLKTQDSSNISHIGTFEKVNKDGQHYREFQYTKQLHFPVGPKSTNCEVAEILLHCDWERYINVLSITRTPNVPSGTSFSTRTRYMFRWDDQ
GQGCILKISFWVDWNASSWIKPMVESNCKNGQISATKDLVKLVEEFVEKYVELSKEKADTLKPLPSVTSFGSPRKVAAPELTMVQPESKPEAEVEISEIGSDRWR
FNWVNIIILVLLVLNLLYLMKLNKKMDKLTNLMTHKDEVVAHATLLDIPAKVQWSRPRRGDVL 
 
Poly 32: chr12 281158 
MB220:     TTGAAGCTATACTCGTCGAA:C:GATTTCTTCGGCAGTGGTTG 
BJ4741:    TTGAAGCTATACTCGTCGAA:A:GATTTCTTCGGCAGTGGTTG 
genome:    TTGAAGCTATACTCGTCGAA:A:GATTTCTTCGGCAGTGGTTG 
Overlapping gene(s): 
Locus YLR073C 
Name YLR073C 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
endosomes; YLR073C is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004063 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR073C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 443) 
ATGAAGTCTAGTAAGCAATTGGTTCAGGACGCTAAGGATTATCGCTTCAATCCGGCGATACCATTGAGAATTTACCTGAAAACATGCATCGGCATATTGGAAAAG
GCACAGTGTGCGTTCCAGGCCAACGACTTGTCGCTGTCGTTTATTTATTATTTTAGATATGTGGATTTATTGACTAACAAACTATCTAGACACCCTGAGCTTTTG
CGCATGGATGCGTCGTCGTCATCGTCGTCATCGTATATTCATAAAAGAGAATACCTGCAACTCATAAAGTTGGAAGTGCCTGCGGTCTGCAAAATTATTGAAAGC
TTACGCACCCAAATTGATTCTCAATACAGCAAATTGCAAACATCACTCGCTAATAATATAGCCAAGCCGAACATAAACGCAAACACAACTCCCGTGCAGGTGGAG
CAACAACCACTGCCGAAGAAATCTTTCGACGAGTATAGCTTCAACCAATCAATTTCTTTTTTCCAGAAAATTTCAAACGCACAACTTAATACCGGAGCAAGCTCT
CAGAGTCAGGCCACTGCCCGTGATGAAGCCTACAGACTGAATTATCCGGAGCTACCACGCCTTACATTCTCCACATAG 
ATGAAGTCTAGTAAGCAATTGGTTCAGGACGCTAAGGATTATCGCTTCAATCCGGCGATACCATTGAGAATTTACCTGAAAACATGCATCGGCATATTGGAAAAG
GCACAGTGTGCGTTCCAGGCCAACGACTTGTCGCTGTCGTTTATTTATTATTTTAGATATGTGGATTTATTGACTAACAAACTATCTAGACACCCTGAGCTTTTG
CGCATGGATGCGTCGTCGTCATCGTCGTCATCGTATATTCATAAAAGAGAATACCTGCAACTCATAAAGTTGGAAGTGCCTGCGGTCTGCAAAATTATTGAAAGC
TTACGCACCCAAATTGATTCTCAATACAGCAAATTGCAAACATCACTCGCTAATAATATAGCCAAGCCGAACATAAACGCAAACACAACTCCCGTGCAGGTGGAG
CAACAACCACTGCCGAAGAAATCGTTCGACGAGTATAGCTTCAACCAATCAATTTCTTTTTTCCAGAAAATTTCAAACGCACAACTTAATACCGGAGCAAGCTCT
CAGAGTCAGGCCACTGCCCGTGATGAAGCCTACAGACTGAATTATCCGGAGCTACCACGCCTTACATTCTCCACATAG 
WT aa sequence 200 aa vs Sample aa sequence 200 aa (mutation position 148) 
MKSSKQLVQDAKDYRFNPAIPLRIYLKTCIGILEKAQCAFQANDLSLSFIYYFRYVDLLTNKLSRHPELLRMDASSSSSSSYIHKREYLQLIKLEVPAVCKIIES
LRTQIDSQYSKLQTSLANNIAKPNINANTTPVQVEQQPLPKKSFDEYSFNQSISFFQKISNAQLNTGASSQSQATARDEAYRLNYPELPRLTFST 
MKSSKQLVQDAKDYRFNPAIPLRIYLKTCIGILEKAQCAFQANDLSLSFIYYFRYVDLLTNKLSRHPELLRMDASSSSSSSYIHKREYLQLIKLEVPAVCKIIES
LRTQIDSQYSKLQTSLANNIAKPNINANTTPVQVEQQPLPKKSFDEYSFNQSISFFQKISNAQLNTGASSQSQATARDEAYRLNYPELPRLTFST 
 
Poly 33: chr12 281269 
MB220:     TGCAATTTGCTGTATTGAGA:G:TCAATTTGGGTGCGTAAGCT 
BJ4741:    TGCAATTTGCTGTATTGAGA:A:TCAATTTGGGTGCGTAAGCT 
genome:    TGCAATTTGCTGTATTGAGA:A:TCAATTTGGGTGCGTAAGCT 
Overlapping gene(s): 
Locus YLR073C 
Name YLR073C 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
endosomes; YLR073C is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004063 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR073C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 332) 
ATGAAGTCTAGTAAGCAATTGGTTCAGGACGCTAAGGATTATCGCTTCAATCCGGCGATACCATTGAGAATTTACCTGAAAACATGCATCGGCATATTGGAAAAG
GCACAGTGTGCGTTCCAGGCCAACGACTTGTCGCTGTCGTTTATTTATTATTTTAGATATGTGGATTTATTGACTAACAAACTATCTAGACACCCTGAGCTTTTG
CGCATGGATGCGTCGTCGTCATCGTCGTCATCGTATATTCATAAAAGAGAATACCTGCAACTCATAAAGTTGGAAGTGCCTGCGGTCTGCAAAATTATTGAAAGC
TTACGCACCCAAATTGATTCTCAATACAGCAAATTGCAAACATCACTCGCTAATAATATAGCCAAGCCGAACATAAACGCAAACACAACTCCCGTGCAGGTGGAG
CAACAACCACTGCCGAAGAAATCTTTCGACGAGTATAGCTTCAACCAATCAATTTCTTTTTTCCAGAAAATTTCAAACGCACAACTTAATACCGGAGCAAGCTCT
CAGAGTCAGGCCACTGCCCGTGATGAAGCCTACAGACTGAATTATCCGGAGCTACCACGCCTTACATTCTCCACATAG 
ATGAAGTCTAGTAAGCAATTGGTTCAGGACGCTAAGGATTATCGCTTCAATCCGGCGATACCATTGAGAATTTACCTGAAAACATGCATCGGCATATTGGAAAAG
GCACAGTGTGCGTTCCAGGCCAACGACTTGTCGCTGTCGTTTATTTATTATTTTAGATATGTGGATTTATTGACTAACAAACTATCTAGACACCCTGAGCTTTTG
CGCATGGATGCGTCGTCGTCATCGTCGTCATCGTATATTCATAAAAGAGAATACCTGCAACTCATAAAGTTGGAAGTGCCTGCGGTCTGCAAAATTATTGAAAGC
TTACGCACCCAAATTGACTCTCAATACAGCAAATTGCAAACATCACTCGCTAATAATATAGCCAAGCCGAACATAAACGCAAACACAACTCCCGTGCAGGTGGAG
CAACAACCACTGCCGAAGAAATCTTTCGACGAGTATAGCTTCAACCAATCAATTTCTTTTTTCCAGAAAATTTCAAACGCACAACTTAATACCGGAGCAAGCTCT
CAGAGTCAGGCCACTGCCCGTGATGAAGCCTACAGACTGAATTATCCGGAGCTACCACGCCTTACATTCTCCACATAG 
WT aa sequence 200 aa vs Sample aa sequence 200 aa (mutation position 111) 
MKSSKQLVQDAKDYRFNPAIPLRIYLKTCIGILEKAQCAFQANDLSLSFIYYFRYVDLLTNKLSRHPELLRMDASSSSSSSYIHKREYLQLIKLEVPAVCKIIES
LRTQIDSQYSKLQTSLANNIAKPNINANTTPVQVEQQPLPKKSFDEYSFNQSISFFQKISNAQLNTGASSQSQATARDEAYRLNYPELPRLTFST 
MKSSKQLVQDAKDYRFNPAIPLRIYLKTCIGILEKAQCAFQANDLSLSFIYYFRYVDLLTNKLSRHPELLRMDASSSSSSSYIHKREYLQLIKLEVPAVCKIIES
LRTQIDSQYSKLQTSLANNIAKPNINANTTPVQVEQQPLPKKSFDEYSFNQSISFFQKISNAQLNTGASSQSQATARDEAYRLNYPELPRLTFST 
 
Poly 34: chr12 281876 
MB220:     AGCGATTCGAGTTGACTGGA:C:GTGTGTTATACTATAAAAAG 
BJ4741:    AGCGATTCGAGTTGACTGGA:A:GTGTGTTATACTATAAAAAG 
genome:    AGCGATTCGAGTTGACTGGA:A:GTGTGTTATACTATAAAAAG 
No overlapping genes 
 
Poly 35: chr12 282365 
MB220:     ACTGATTCCTTGGTGGACAA:G:TCGTTATAGATCAGGTCCAA 
BJ4741:    ACTGATTCCTTGGTGGACAA:A:TCGTTATAGATCAGGTCCAA 
genome:    ACTGATTCCTTGGTGGACAA:A:TCGTTATAGATCAGGTCCAA 
Overlapping gene(s): 
Locus YLR074C 
Alias BUD20 
Name YLR074C 
Note Protein involved in bud-site selection; diploid mutants display a random budding pattern instead 
of the wild-type bipolar pattern 
Ontology_term GO:0005634 
dbxref SGD:S000004064 
gene BUD20 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR074C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 71) 
ATGGGTAGATATTCGGTGAAGAGATACAAGACTAAAAGAAGAACACGAGACTTGGACCTGATCTATAACGATTTGTCCACCAAGGAATCAGTACAGAAGCTTCTG
AACCAGCCATTGGATGAAACCAAACCGGGCCTTGGTCAGCACTATTGCATACACTGTGCCAAATACATGGAGACTGCTATAGCGTTAAAAACGCATTTAAAGGGC
AAAGTGCACAAAAGAAGAGTCAAGGAGTTGAGGGGTGTCCCTTACACACAAGAAGTCTCTGATGCTGCTGCGGGCTACAATTTGAACAAGTTCTTGAACCGTGTA
CAGGAGATCACGCAATCGGTGGGTCCGGAGAAGGAAAGTAATGAGGCCTTGCTGAAGGAGCATTTGGACAGTACCTTGGCAAACGTCAAAACAACAGAACCTACT
CTACCGTGGGCGGCTGCTGATGCCGAGGCGAATACCGCTGCCGTAACAGAGGCAGAGTCTACTGCCTCAGCCAGTACTTAA 
ATGGGTAGATATTCGGTGAAGAGATACAAGACTAAAAGAAGAACACGAGACTTGGACCTGATCTATAACGACTTGTCCACCAAGGAATCAGTACAGAAGCTTCTG
AACCAGCCATTGGATGAAACCAAACCGGGCCTTGGTCAGCACTATTGCATACACTGTGCCAAATACATGGAGACTGCTATAGCGTTAAAAACGCATTTAAAGGGC
AAAGTGCACAAAAGAAGAGTCAAGGAGTTGAGGGGTGTCCCTTACACACAAGAAGTCTCTGATGCTGCTGCGGGCTACAATTTGAACAAGTTCTTGAACCGTGTA
CAGGAGATCACGCAATCGGTGGGTCCGGAGAAGGAAAGTAATGAGGCCTTGCTGAAGGAGCATTTGGACAGTACCTTGGCAAACGTCAAAACAACAGAACCTACT
CTACCGTGGGCGGCTGCTGATGCCGAGGCGAATACCGCTGCCGTAACAGAGGCAGAGTCTACTGCCTCAGCCAGTACTTAA 
WT aa sequence 166 aa vs Sample aa sequence 166 aa (mutation position 24) 
MGRYSVKRYKTKRRTRDLDLIYNDLSTKESVQKLLNQPLDETKPGLGQHYCIHCAKYMETAIALKTHLKGKVHKRRVKELRGVPYTQEVSDAAAGYNLNKFLNRV
QEITQSVGPEKESNEALLKEHLDSTLANVKTTEPTLPWAAADAEANTAAVTEAESTASAST 
MGRYSVKRYKTKRRTRDLDLIYNDLSTKESVQKLLNQPLDETKPGLGQHYCIHCAKYMETAIALKTHLKGKVHKRRVKELRGVPYTQEVSDAAAGYNLNKFLNRV
QEITQSVGPEKESNEALLKEHLDSTLANVKTTEPTLPWAAADAEANTAAVTEAESTASAST 
 
Poly 36: chr12 282379 
MB220:     GGACAAATCGTTATAGATCA:T:GTCCAAGTCTCGTGTTCTTC 
BJ4741:    GGACAAATCGTTATAGATCA:G:GTCCAAGTCTCGTGTTCTTC 
genome:    GGACAAATCGTTATAGATCA:G:GTCCAAGTCTCGTGTTCTTC 
Overlapping gene(s): 
Locus YLR074C 
Alias BUD20 
Name YLR074C 
Note Protein involved in bud-site selection; diploid mutants display a random budding pattern instead 
of the wild-type bipolar pattern 
Ontology_term GO:0005634 
dbxref SGD:S000004064 
gene BUD20 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR074C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 57) 
ATGGGTAGATATTCGGTGAAGAGATACAAGACTAAAAGAAGAACACGAGACTTGGACCTGATCTATAACGATTTGTCCACCAAGGAATCAGTACAGAAGCTTCTG
AACCAGCCATTGGATGAAACCAAACCGGGCCTTGGTCAGCACTATTGCATACACTGTGCCAAATACATGGAGACTGCTATAGCGTTAAAAACGCATTTAAAGGGC
AAAGTGCACAAAAGAAGAGTCAAGGAGTTGAGGGGTGTCCCTTACACACAAGAAGTCTCTGATGCTGCTGCGGGCTACAATTTGAACAAGTTCTTGAACCGTGTA
CAGGAGATCACGCAATCGGTGGGTCCGGAGAAGGAAAGTAATGAGGCCTTGCTGAAGGAGCATTTGGACAGTACCTTGGCAAACGTCAAAACAACAGAACCTACT
CTACCGTGGGCGGCTGCTGATGCCGAGGCGAATACCGCTGCCGTAACAGAGGCAGAGTCTACTGCCTCAGCCAGTACTTAA 
ATGGGTAGATATTCGGTGAAGAGATACAAGACTAAAAGAAGAACACGAGACTTGGACATGATCTATAACGATTTGTCCACCAAGGAATCAGTACAGAAGCTTCTG
AACCAGCCATTGGATGAAACCAAACCGGGCCTTGGTCAGCACTATTGCATACACTGTGCCAAATACATGGAGACTGCTATAGCGTTAAAAACGCATTTAAAGGGC
AAAGTGCACAAAAGAAGAGTCAAGGAGTTGAGGGGTGTCCCTTACACACAAGAAGTCTCTGATGCTGCTGCGGGCTACAATTTGAACAAGTTCTTGAACCGTGTA
CAGGAGATCACGCAATCGGTGGGTCCGGAGAAGGAAAGTAATGAGGCCTTGCTGAAGGAGCATTTGGACAGTACCTTGGCAAACGTCAAAACAACAGAACCTACT
CTACCGTGGGCGGCTGCTGATGCCGAGGCGAATACCGCTGCCGTAACAGAGGCAGAGTCTACTGCCTCAGCCAGTACTTAA 
WT aa sequence 166 aa vs Sample aa sequence 166 aa (mutation position 20) 
MGRYSVKRYKTKRRTRDLDLIYNDLSTKESVQKLLNQPLDETKPGLGQHYCIHCAKYMETAIALKTHLKGKVHKRRVKELRGVPYTQEVSDAAAGYNLNKFLNRV
QEITQSVGPEKESNEALLKEHLDSTLANVKTTEPTLPWAAADAEANTAAVTEAESTASAST 
MGRYSVKRYKTKRRTRDLDMIYNDLSTKESVQKLLNQPLDETKPGLGQHYCIHCAKYMETAIALKTHLKGKVHKRRVKELRGVPYTQEVSDAAAGYNLNKFLNRV
QEITQSVGPEKESNEALLKEHLDSTLANVKTTEPTLPWAAADAEANTAAVTEAESTASAST 
 
Poly 37: chr12 282475 
MB220:     CTTCACTTGTCTGTGTGTTT:T:ACTGCCTTTCAATTCACCTC 
BJ4741:    CTTCACTTGTCTGTGTGTTT:A:ACTGCCTTTCAATTCACCTC 
genome:    CTTCACTTGTCTGTGTGTTT:A:ACTGCCTTTCAATTCACCTC 
No overlapping genes 
 
Poly 38: chr12 282485 
MB220:     CTGTGTGTTTAACTGCCTTT:T:AATTCACCTCATCTCATCTC 
BJ4741:    CTGTGTGTTTAACTGCCTTT:C:AATTCACCTCATCTCATCTC 
genome:    CTGTGTGTTTAACTGCCTTT:C:AATTCACCTCATCTCATCTC 
No overlapping genes 
 
Poly 39: chr12 282537 
MB220:     CATATATAAAAGCAAAATTA:T:TTTGCTTTTTCCCCTGTCAG 
BJ4741:    CATATATAAAAGCAAAATTA:A:TTTGCTTTTTCCCCTGTCAG 
genome:    CATATATAAAAGCAAAATTA:A:TTTGCTTTTTCCCCTGTCAG 
No overlapping genes 
 
Poly 40: chr12 282543 
MB220:     TAAAAGCAAAATTAATTTGC:T:TTTTTCCCCTGTCAGTATAA 
BJ4741:    TAAAAGCAAAATTAATTTGC::TTTTTCCCCTGTCAGTATAA 
genome:    TAAAAGCAAAATTAATTTGC::TTTTTCCCCTGTCAGTATAA 
No overlapping genes 
 
Poly 41: chr12 283774 
MB220:     CCAGCAGGAAAAAAAAAAGC:T:TGAGCTGCAGTAACGAAGAA 
BJ4741:    CCAGCAGGAAAAAAAAAAGC:C:TGAGCTGCAGTAACGAAGAA 
genome:    CCAGCAGGAAAAAAAAAAGC:C:TGAGCTGCAGTAACGAAGAA 
No overlapping genes 
 
Poly 42: chr12 284088 
MB220:     CTCCAATGGGAAAGGATGGC:A:AAATTATCTGCTGTTGGGCA 
BJ4741:    CTCCAATGGGAAAGGATGGC:G:AAATTATCTGCTGTTGGGCA 
genome:    CTCCAATGGGAAAGGATGGC:G:AAATTATCTGCTGTTGGGCA 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 236) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCAAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 79) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 43: chr12 284250 
MB220:     AGTGGACAGGATTCGTTGGA:G:AAATTGATCAGACAAAAGGC 
BJ4741:    AGTGGACAGGATTCGTTGGA:A:AAATTGATCAGACAAAAGGC 
genome:    AGTGGACAGGATTCGTTGGA:A:AAATTGATCAGACAAAAGGC 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 398) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAGAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 133) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 44: chr12 284574 
MB220:     AGTCACTTTTTGTACGCTTT:A:AATAAAAAGGGTGAAATATT 
BJ4741:    AGTCACTTTTTGTACGCTTT:G:AATAAAAAGGGTGAAATATT 
genome:    AGTCACTTTTTGTACGCTTT:G:AATAAAAAGGGTGAAATATT 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 722) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTAAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 241) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 45: chr12 284607 
MB220:     GAAATATTGGTCATACCTAT:T:AGAACGCCGGATCTGATAGC 
BJ4741:    GAAATATTGGTCATACCTAT:A:AGAACGCCGGATCTGATAGC 
genome:    GAAATATTGGTCATACCTAT:A:AGAACGCCGGATCTGATAGC 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 755) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATTAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 252) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 46: chr12 284743 
MB220:     AGGAAGGAGAAAAACGTGTA:A:TACAATTTGACGCTGGTAGC 
BJ4741:    AGGAAGGAGAAAAACGTGTA:G:TACAATTTGACGCTGGTAGC 
genome:    AGGAAGGAGAAAAACGTGTA:G:TACAATTTGACGCTGGTAGC 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 891) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAATACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 298) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVIQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 47: chr12 284757 
MB220:     CGTGTAGTACAATTTGACGC:C:GGTAGCCATCATCTGGTGTT 
BJ4741:    CGTGTAGTACAATTTGACGC:T:GGTAGCCATCATCTGGTGTT 
genome:    CGTGTAGTACAATTTGACGC:T:GGTAGCCATCATCTGGTGTT 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 905) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCCGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 302) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 48: chr12 284793 
MB220:     GTGTTGCTATCTAATTTAGG:C:AAGGCTTATTGCTGCGCGAC 
BJ4741:    GTGTTGCTATCTAATTTAGG:T:AAGGCTTATTGCTGCGCGAC 
genome:    GTGTTGCTATCTAATTTAGG:T:AAGGCTTATTGCTGCGCGAC 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 941) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGCAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 314) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 49: chr12 284862 
MB220:     TCCAAAGGACAATTCGGTAT:G:CCAACATTCTCACAATTCGA 
BJ4741:    TCCAAAGGACAATTCGGTAT:A:CCAACATTCTCACAATTCGA 
genome:    TCCAAAGGACAATTCGGTAT:A:CCAACATTCTCACAATTCGA 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1010) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATGCCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 337) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGMPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 50: chr12 284958 
MB220:     CATGAAGGAGAAGACGTTGT:T:CGCAAAAGAGAAATTAAAAA 
BJ4741:    CATGAAGGAGAAGACGTTGT:C:CGCAAAAGAGAAATTAAAAA 
genome:    CATGAAGGAGAAGACGTTGT:C:CGCAAAAGAGAAATTAAAAA 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1106) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTTCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 369) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 51: chr12 285118 
MB220:     CTTTCCCAAGATCGGTAACG:T:ATGCATTTAAACCGCATTTC 
BJ4741:    CTTTCCCAAGATCGGTAACG:C:ATGCATTTAAACCGCATTTC 
genome:    CTTTCCCAAGATCGGTAACG:C:ATGCATTTAAACCGCATTTC 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1266) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGTATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 423) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTYAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 52: chr12 285446 
MB220:     ACTAGGTATTGGAAAGAAAA:T:TATGAAATGCGCTAAGCCAA 
BJ4741:    ACTAGGTATTGGAAAGAAAA:C:TATGAAATGCGCTAAGCCAA 
genome:    ACTAGGTATTGGAAAGAAAA:C:TATGAAATGCGCTAAGCCAA 
Overlapping gene(s): 
Locus YLR077W 
Alias FMP25 
Name YLR077W 
Note Putative protein of unknown function; the authentic, non-tagged protein is detected in highly 
purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000004067 
gene FMP25 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR077W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1594) 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAACTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
ATGTCATTCAGATTATTCACGAGGACTTCTCAACGTCTCCCTCGCCTTAACTGGGTTAGTCCCATCAGGCGATACGCCAAACAACCTCAATACGATGAAGCAGAG
TTGTTTGCAGAGAACATTAACCATGGCGCATATAAAGCAAAGAAAAGGCCATCAGACGAGCATTTCCAATGGCCTGAGAAGTCTCCTGATCAGATCACAAAGGAA
TCTGAACTCCAATGGGAAAGGATGGCGAAATTATCTGCTGTTGGGCAAGGGATCCTCATTCTCGTGGTAGTGGGTGGGTTGGGAACGGCCTACTTGCGTTGGCCA
GAATTAAAATCCTGGTGGTTAATCAAGATGAATGGCGGTCGCATAAATGCAACGCAAGAGCAAAGTGGACAGGATTCGTTGGAAAAATTGATCAGACAAAAGGCC
AAAAATCTATTAAGGGAGATTCCTCAAGTGCCTGCCTTTCAACTTGGAATAGATCATCCTGGTGTATACATATGGGGAAGGTGTCATTCTAAGGACTCATTGTTC
CCTGTTAGAGTACCTAATTTGGATGGTCGTAAATTCAGAGATATCCTATTAGCTCCCTCTGACGATTTCAACACCAATTTTGCAATTGACGAGAAAGGCGATTTG
ATATCGTGGGATGATTTGGGACAAACAAAAACGATATTGCCAGATCAAGATTTGACCTCAATGAAGTATTCTAGTCACTTTTTGTACGCTTTGAATAAAAAGGGT
GAAATATTGGTCATACCTATAAGAACGCCGGATCTGATAGCTTCGCAAGTATCATCAAGAAGGTCGAAATTGTTGCCATGGAAGACAAAACTAAGATATGATTGG
AAATTACAAACAAATCAGATTTTCAACGGTAAGGAAGGAGAAAAACGTGTAGTACAATTTGACGCTGGTAGCCATCATCTGGTGTTGCTATCTAATTTAGGTAAG
GCTTATTGCTGCGCGACGGGAAATGATCAAAAACAAGCTCAAGTATCCAAAGGACAATTCGGTATACCAACATTCTCACAATTCGATGAGTTTCCTCCCAATAAT
CAACTATTCGAAATTGAACTGCTGAACAAATTTAAGCATGAAGGAGAAGACGTTGTCCGCAAAAGAGAAATTAAAAAGATAGCTTGCGGGTCGTACCATACACTG
GCAATAGATAAGACTGGTGAAATTTATGCCTTTGGCTGGAATAGGTTCGGCCAATTGGCACTACCTATTTCGTACAATCTAGAATATGTTTCTTTCCCAAGATCG
GTAACGCATGCATTTAAACCGCATTTCCCGGGGATGACGAATTGGAAATGTGTGGATATTCATTGTGATGATGAAACATCGTTTGTGACCATTCGTAAGCCTGGC
TCAACGTCAGACCATCATTATTTCGCGTTTGGTAATGGACTTTTTGGTGAATTGGGCAACAACACTTTCAAGAACTCGCAATGTGATCCCATAAAAATCAAGTCG
GATGACAAGAAATTGACCAACTGGAGTTGCGGCTCTCATTGTGTGTTCACTGAAACTGAACAAGAAAACGAGGTCATTGCATGGGGTAATAACGACCATGGCCAA
CTAGGTATTGGAAAGAAAATTATGAAATGCGCTAAGCCAATGAACATTCCCGAAGTTCTCAAACCAGGACAAGACACGACAGATTTGGACTCAATTTATAACAGT
AAATTACACTTAAAAAAGGAGCAACGTGTAGTCACCAATGGTAATAAAAGTTGCTTATACTGGCGGGTTTGA 
WT aa sequence 583 aa vs Sample aa sequence 583 aa (mutation position 532) 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKTMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
MSFRLFTRTSQRLPRLNWVSPIRRYAKQPQYDEAELFAENINHGAYKAKKRPSDEHFQWPEKSPDQITKESELQWERMAKLSAVGQGILILVVVGGLGTAYLRWP
ELKSWWLIKMNGGRINATQEQSGQDSLEKLIRQKAKNLLREIPQVPAFQLGIDHPGVYIWGRCHSKDSLFPVRVPNLDGRKFRDILLAPSDDFNTNFAIDEKGDL
ISWDDLGQTKTILPDQDLTSMKYSSHFLYALNKKGEILVIPIRTPDLIASQVSSRRSKLLPWKTKLRYDWKLQTNQIFNGKEGEKRVVQFDAGSHHLVLLSNLGK
AYCCATGNDQKQAQVSKGQFGIPTFSQFDEFPPNNQLFEIELLNKFKHEGEDVVRKREIKKIACGSYHTLAIDKTGEIYAFGWNRFGQLALPISYNLEYVSFPRS
VTHAFKPHFPGMTNWKCVDIHCDDETSFVTIRKPGSTSDHHYFAFGNGLFGELGNNTFKNSQCDPIKIKSDDKKLTNWSCGSHCVFTETEQENEVIAWGNNDHGQ
LGIGKKIMKCAKPMNIPEVLKPGQDTTDLDSIYNSKLHLKKEQRVVTNGNKSCLYWRV 
 
Poly 53: chr12 286313 
MB220:     TCTGCATATTGCTTAACTGT:C:TTCTCCAGTGAGACCAGAGT 
BJ4741:    TCTGCATATTGCTTAACTGT:T:TTCTCCAGTGAGACCAGAGT 
genome:    TCTGCATATTGCTTAACTGT:T:TTCTCCAGTGAGACCAGAGT 
Overlapping gene(s): 
Locus YLR078C 
Alias SEC32 
Name YLR078C 
Note v-SNARE (vesicle specific SNAP receptor), localized to the endoplasmic reticulum membrane and 
necessary for vesicular transport from the ER to the Golgi 
Ontology_term GO:0006888 
dbxref SGD:S000004068 
gene BOS1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR078C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 226) 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTC
TGGTCTCACTGGAGAAAACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTC
TGGTCTCACTGGAGAAGACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
WT aa sequence 14 aa vs Sample aa sequence 14 aa (mutation position outside of coding region) 
MVCLIAGGIFSHYC 
MVCLIAGGIFSHYC 
 
Poly 54: chr12 286328 
MB220:     ACTGTTTTCTCCAGTGAGAC:T:AGAGTTGCAGAGATGGACCC 
BJ4741:    ACTGTTTTCTCCAGTGAGAC:C:AGAGTTGCAGAGATGGACCC 
genome:    ACTGTTTTCTCCAGTGAGAC:C:AGAGTTGCAGAGATGGACCC 
Overlapping gene(s): 
Locus YLR078C 
Alias SEC32 
Name YLR078C 
Note v-SNARE (vesicle specific SNAP receptor), localized to the endoplasmic reticulum membrane and 
necessary for vesicular transport from the ER to the Golgi 
Ontology_term GO:0006888 
dbxref SGD:S000004068 
gene BOS1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR078C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 211) 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTC
TGGTCTCACTGGAGAAAACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTC
TAGTCTCACTGGAGAAAACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
WT aa sequence 14 aa vs Sample aa sequence 14 aa (mutation position outside of coding region) 
MVCLIAGGIFSHYC 
MVCLIAGGIFSHYC 
 
Poly 55: chr12 286330 
MB220:     TGTTTTCTCCAGTGAGACCA:A:AGTTGCAGAGATGGACCCTT 
BJ4741:    TGTTTTCTCCAGTGAGACCA:G:AGTTGCAGAGATGGACCCTT 
genome:    TGTTTTCTCCAGTGAGACCA:G:AGTTGCAGAGATGGACCCTT 
Overlapping gene(s): 
Locus YLR078C 
Alias SEC32 
Name YLR078C 
Note v-SNARE (vesicle specific SNAP receptor), localized to the endoplasmic reticulum membrane and 
necessary for vesicular transport from the ER to the Golgi 
Ontology_term GO:0006888 
dbxref SGD:S000004068 
gene BOS1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR078C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 209) 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTC
TGGTCTCACTGGAGAAAACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
ATGGTATGTTTGATCGCCGGAGGCATCTTTTCTCATTATTGCTAAAACAAGATGTAATACTAACAGGGTATTTTGCTACTACCATCAAATAGAACGCTCTTTACA
ACCATGCTGTGAAGCAAAAAAATCAACTACAACAAGAGTTGGCCAGGTTTGAAAAGAATTCTGTGACCGCCCCTATTTCTTTACAAGGGTCCATCTCTGCAACTT
TGGTCTCACTGGAGAAAACAGTTAAGCAATATGCAGAACATTTAAACAGATATAAAGAAGATACTAATGCAGAGGAAATTGATCCTAAGTTCGCTAATCGACTAG
CAACTTTAACACAGGATCTGCACGACTTTACTGCCAAGTTTAAGGATTTAAAACAATCCTACAACGAAAATAATTCCAGAACTCAGTTGTTTGGCTCAGGAGCAT
CGCATGTTATGGACTCCGATAACCCCTTTAGTACATCAGAGACCATCATGAATAAAAGGAACGTTGGTGGTGCGAGTGCAAATGGTAAAGAGGGCTCTAGCAACG
GTGGGGGACTACCGTTGTACCAAGGGCTACAAAAGGAACAGTCTGTTTTCGAAAGGGGTAACGCTCAATTAGATTACATTCTAGAAATGGGCCAACAATCATTCG
AAAATATAGTGGAACAAAACAAAATTTTATCCAAGGTACAAGATAGAATGTCAAATGGCCTAAGAACATTGGGTGTTTCGGAACAAACTATCACCTCTATCAATA
AACGGGTGTTCAAAGATAAACTAGTCTTTTGGATCGCGTTAATTCTCTTGATCATAGGTATTTATTATGTGTTGAAATGGTTAAGATAG 
WT aa sequence 14 aa vs Sample aa sequence 14 aa (mutation position outside of coding region) 
MVCLIAGGIFSHYC 
MVCLIAGGIFSHYC 
 
Poly 56: chr12 286709 
MB220:     ATTTATAAAAAGAGAGAAGG:T:ATATCCAAAGGATAAGGTAT 
BJ4741:    ATTTATAAAAAGAGAGAAGG:C:ATATCCAAAGGATAAGGTAT 
genome:    ATTTATAAAAAGAGAGAAGG:C:ATATCCAAAGGATAAGGTAT 
No overlapping genes 
 
Poly 57: chr12 286796 
MB220:     TGAAGCAGGGACTATTACAC:T:AAAATGACTCCTTCCACCCC 
BJ4741:    TGAAGCAGGGACTATTACAC:G:AAAATGACTCCTTCCACCCC 
genome:    TGAAGCAGGGACTATTACAC:G:AAAATGACTCCTTCCACCCC 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 875) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position outside of coding region) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 58: chr12 286844 
MB220:     TCCAGAGGGACTAGGTACCT:A:GCGCAGCCTAGTGGCAATAC 
BJ4741:    TCCAGAGGGACTAGGTACCT:T:GCGCAGCCTAGTGGCAATAC 
genome:    TCCAGAGGGACTAGGTACCT:T:GCGCAGCCTAGTGGCAATAC 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 44) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTAGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position 15) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 59: chr12 286985 
MB220:     CCATTATTAGCACCTCCCAA:C:TCGAACATGGGTATGACCTC 
BJ4741:    CCATTATTAGCACCTCCCAA:T:TCGAACATGGGTATGACCTC 
genome:    CCATTATTAGCACCTCCCAA:T:TCGAACATGGGTATGACCTC 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 185) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAACTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position 62) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 60: chr12 286990 
MB220:     ATTAGCACCTCCCAATTCGA:G:CATGGGTATGACCTCTCCAT 
BJ4741:    ATTAGCACCTCCCAATTCGA:A:CATGGGTATGACCTCTCCAT 
genome:    ATTAGCACCTCCCAATTCGA:A:CATGGGTATGACCTCTCCAT 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 190) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAGCATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position 64) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSSMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 61: chr12 287200 
MB220:     AGCAGAAGAAGAAGAAGAAG:AAG:GAGAAGTTCTTCTTCCCCCC 
BJ4741:    AGCAGAAGAAGAAGAAGAAG::GAGAAGTTCTTCTTCCCCCC 
genome:    AGCAGAAGAAGAAGAAGAAG::GAGAAGTTCTTCTTCCCCCC 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Genomic vs Sample DNA (mutation position 400) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCC
CCCAGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCC
AGCGACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATC
AATCCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATA
GAAGACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCT
AGGGATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 285 aa (mutation position 134) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIII
NPVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 62: chr12 287377 
MB220:     TTGGAACAACAACTCTCCGA:G:AAATGACGCCAGGAGTCAAG 
BJ4741:    TTGGAACAACAACTCTCCGA:A:AAATGACGCCAGGAGTCAAG 
genome:    TTGGAACAACAACTCTCCGA:A:AAATGACGCCAGGAGTCAAG 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 577) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAGAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position 193) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPRNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 63: chr12 287389 
MB220:     CTCTCCGAAAAATGACGCCA:A:GAGTCAAGAAAGTGAAGACG 
BJ4741:    CTCTCCGAAAAATGACGCCA:G:GAGTCAAGAAAGTGAAGACG 
genome:    CTCTCCGAAAAATGACGCCA:G:GAGTCAAGAAAGTGAAGACG 
Overlapping gene(s): 
Locus YLR079W 
Alias SDB25 
Name YLR079W 
Note Inhibitor of Cdc28-Clb kinase complexes that controls G1/S phase transition, preventing premature 
S phase and ensuring genomic integrity; phosphorylation targets Sic1p for SCF(CDC4)-dependent turnover; 
functional homolog of mammalian Kip1 
Ontology_term GO:0010526 
dbxref SGD:S000004069 
gene SIC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR079W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 589) 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAGGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
ATGACTCCTTCCACCCCACCAAGGTCCAGAGGGACTAGGTACCTTGCGCAGCCTAGTGGCAATACTAGTTCTAGTGCCCTAATGCAAGGTCAAAAGACCCCCCAA
AAGCCTTCACAGAACCTAGTCCCTGTCACTCCCTCAACAACTAAGTCTTTTAAAAATGCGCCATTATTAGCACCTCCCAATTCGAACATGGGTATGACCTCTCCA
TTTAATGGGCTTACGTCTCCTCAACGCTCGCCGTTTCCAAAATCTTCAGTGAAGAGGACACTATTCCAATTTGAAAGTCATGATAATGGAACAGTAAGGGAAGAG
CAGGAACCATTGGGTCGTGTAAATAGGATATTGTTTCCCACGCAGCAAAATGTGGATATAGATGCAGCAGAAGAAGAAGAAGAAGGAGAAGTTCTTCTTCCCCCC
AGCAGACCTACATCTGCCAGGCAGTTACATTTATCACTTGAAAGAGATGAGTTTGATCAGACACATAGAAAGAAGATTATTAAAGATGTACCTGGTACGCCCAGC
GACAAGGTGATAACATTTGAATTGGCAAAAAATTGGAACAACAACTCTCCGAAAAATGACGCCAAGAGTCAAGAAAGTGAAGACGAGGAAGACATCATCATCAAT
CCAGTGCGGGTGGGTAAAAATCCCTTTGCATCAGATGAACTGGTCACTCAGGAAATTAGAAATGAACGTAAAAGGGCAATGTTGAGAGAAAACCCAGATATAGAA
GACGTAATAACATATGTCAATAAGAAGGGAGAGGTGGTAGAGAAACGAAGGTTAACGGATGAAGAAAAGAGAAGATTCAAGCCAAAGGCATTGTTTCAATCTAGG
GATCAAGAGCATTGA 
WT aa sequence 284 aa vs Sample aa sequence 284 aa (mutation position 197) 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDARSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
MTPSTPPRSRGTRYLAQPSGNTSSSALMQGQKTPQKPSQNLVPVTPSTTKSFKNAPLLAPPNSNMGMTSPFNGLTSPQRSPFPKSSVKRTLFQFESHDNGTVREE
QEPLGRVNRILFPTQQNVDIDAAEEEEEGEVLLPPSRPTSARQLHLSLERDEFDQTHRKKIIKDVPGTPSDKVITFELAKNWNNNSPKNDAKSQESEDEEDIIIN
PVRVGKNPFASDELVTQEIRNERKRAMLRENPDIEDVITYVNKKGEVVEKRRLTDEEKRRFKPKALFQSRDQEH 
 
Poly 64: chr12 287915 
MB220:     GATGACTACAAGAAAGACAG:G:TTCCTCTCTTCAGCTTTTAG 
BJ4741:    GATGACTACAAGAAAGACAG:C:TTCCTCTCTTCAGCTTTTAG 
genome:    GATGACTACAAGAAAGACAG:C:TTCCTCTCTTCAGCTTTTAG 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1355) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position outside of coding region) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 65: chr12 288027 
MB220:     TATATGTGTGTGTGGATGGT:G:CACGGAAAAGTGACGCAGAA 
BJ4741:    TATATGTGTGTGTGGATGGT:A:CACGGAAAAGTGACGCAGAA 
genome:    TATATGTGTGTGTGGATGGT:A:CACGGAAAAGTGACGCAGAA 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 131) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTGCACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 44) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 66: chr12 288327 
MB220:     CTGAAGCAAGGAAATGAGGG:G:GATAGTACCGAGTTATTTGG 
BJ4741:    CTGAAGCAAGGAAATGAGGG:A:GATAGTACCGAGTTATTTGG 
genome:    CTGAAGCAAGGAAATGAGGG:A:GATAGTACCGAGTTATTTGG 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 431) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGGGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 144) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 67: chr12 288453 
MB220:     GACGGAACAAAAGATCTTGA:C:ATTGAATCCTCACCGTACTT 
BJ4741:    GACGGAACAAAAGATCTTGA:T:ATTGAATCCTCACCGTACTT 
genome:    GACGGAACAAAAGATCTTGA:T:ATTGAATCCTCACCGTACTT 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 557) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGACATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 186) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 68: chr12 288458 
MB220:     AACAAAAGATCTTGATATTG:G:ATCCTCACCGTACTTTGCGT 
BJ4741:    AACAAAAGATCTTGATATTG:A:ATCCTCACCGTACTTTGCGT 
genome:    AACAAAAGATCTTGATATTG:A:ATCCTCACCGTACTTTGCGT 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 562) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGGATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 188) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIGSSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 69: chr12 288471 
MB220:     GATATTGAATCCTCACCGTA:T:TTTGCGTCATGTCTGTTCCA 
BJ4741:    GATATTGAATCCTCACCGTA:C:TTTGCGTCATGTCTGTTCCA 
genome:    GATATTGAATCCTCACCGTA:C:TTTGCGTCATGTCTGTTCCA 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 575) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTATTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 192) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 70: chr12 288594 
MB220:     AACAGAGTGTGTTTCCAGAC:G:AGGAAAGTTAAATTTATGGG 
BJ4741:    AACAGAGTGTGTTTCCAGAC:A:AGGAAAGTTAAATTTATGGG 
genome:    AACAGAGTGTGTTTCCAGAC:A:AGGAAAGTTAAATTTATGGG 
Overlapping gene(s): 
Locus YLR080W 
Alias EMP46 
Name YLR080W 
Note Integral membrane component of endoplasmic reticulum-derived COPII-coated vesicles, which 
function in ER to Golgi transport 
Ontology_term GO:0001948 
dbxref SGD:S000004070 
gene EMP46 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR080W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 698) 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACAAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
ATGACTACAAGAAAGACAGCTTCCTCTCTTCAGCTTTTAGGGAAAATCACAGGAACAAAAGCTGGAACTAAGCAAAAGAAGATGAATTTCATTAATGGACTGATA
TGGTTATATATGTGTGTGTGGATGGTACACGGAAAAGTGACGCAGAAGGATGAATTGAAATGGAATAAAGGATACTCGCTACCAAATTTGCTAGAAGTGACAGAT
CAGCAAAAAGAACTTTCACAATGGACTTTGGGTGACAAAGTAAAACTTGAAGAAGGGAGGTTTGTTTTAACTCCTGGAAAGAACACAAAGGGTTCACTTTGGTTG
AAACCTGAATATTCAATAAAGGATGCAATGACAATAGAGTGGACGTTTAGAAGTTTCGGGTTCAGAGGCAGCACAAAGGGGGGTCTTGCATTTTGGCTGAAGCAA
GGAAATGAGGGAGATAGTACCGAGTTATTTGGTGGAAGTTCGAAGAAGTTTAATGGTTTGATGATATTGTTACGATTAGACGATAAGTTGGGAGAGAGCGTGACA
GCGTATTTGAATGACGGAACAAAAGATCTTGATATTGAATCCTCACCGTACTTTGCGTCATGTCTGTTCCAATACCAGGATTCCATGGTACCATCAACATTAAGA
TTGACTTACAATCCACTAGATAATCACTTGTTAAAGTTGCAAATGGACAACAGAGTGTGTTTCCAGACGAGGAAAGTTAAATTTATGGGCAGCAGCCCATTTAGG
ATTGGAACAAGTGCTATCAACGATGCATCCAAAGAATCGTTTGAAATCTTGAAAATGAAGCTTTATGACGGAGTTATAGAGGATTCGCTAATTCCTAACGTGAAT
CCTATGGGACAACCCAGAGTGGTTACTAAAGTGATCAATTCTCAAACTGGTGAAGAGAGTTTCAGGGAAAAGATGCCATTTTCTGATAAGGAAGAAAGTATAACG
AGTAACGAGCTTTTCGAAAAGATGAACAAGTTGGAGGGGAAAATCATGGCAAATGATATCGATCCATTACTCCGCAAGATGAACAAGATTGTGGAGAATGAACGT
GAACTGATTCAACGTTTAAGACCACTGTTAGATCTGAAGAAAACAGCCATAAGTGACGATAGTTTCCAAGATTTTCTTTCGATGAACGCAAACCTGGACAGATTG
ATAAAAGAACAAGAAAAAATTCGACAAGATGCCAAGCTGTATGGCAAGCAGACCAAAGGTCATGATGAGATATTTTCCAAAATAAGTGTATGGTTGGCACTGCTG
ATTTTCATTATGATCACATTGGCGTACTACATGTTTAGAATTAACCAAGACATCAAGAAGGTCAAACTTCTGTAA 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 233) 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
MTTRKTASSLQLLGKITGTKAGTKQKKMNFINGLIWLYMCVWMVHGKVTQKDELKWNKGYSLPNLLEVTDQQKELSQWTLGDKVKLEEGRFVLTPGKNTKGSLWL
KPEYSIKDAMTIEWTFRSFGFRGSTKGGLAFWLKQGNEGDSTELFGGSSKKFNGLMILLRLDDKLGESVTAYLNDGTKDLDIESSPYFASCLFQYQDSMVPSTLR
LTYNPLDNHLLKLQMDNRVCFQTRKVKFMGSSPFRIGTSAINDASKESFEILKMKLYDGVIEDSLIPNVNPMGQPRVVTKVINSQTGEESFREKMPFSDKEESIT
SNELFEKMNKLEGKIMANDIDPLLRKMNKIVENERELIQRLRPLLDLKKTAISDDSFQDFLSMNANLDRLIKEQEKIRQDAKLYGKQTKGHDEIFSKISVWLALL
IFIMITLAYYMFRINQDIKKVKLL 
 
Poly 71: chr12 289413 
MB220:     ATTAATTTTGCTTCCAAGAC:T:ACAGTAATATGTCTCCTACA 
BJ4741:    ATTAATTTTGCTTCCAAGAC:G:ACAGTAATATGTCTCCTACA 
genome:    ATTAATTTTGCTTCCAAGAC:G:ACAGTAATATGTCTCCTACA 
No overlapping genes 
 
Poly 72: chr12 289518 
MB220:     CAAGGAGGTTTACGGACCAG:A:GGAACTTTCCAGATTCAGAT 
BJ4741:    CAAGGAGGTTTACGGACCAG:G:GGAACTTTCCAGATTCAGAT 
genome:    CAAGGAGGTTTACGGACCAG:G:GGAACTTTCCAGATTCAGAT 
No overlapping genes 
 
Poly 73: chr12 289556 
MB220:     GATCACAGCAATATAGGACT:G:GAAAATATCAGGTAGCCGCA 
BJ4741:    GATCACAGCAATATAGGACT:A:GAAAATATCAGGTAGCCGCA 
genome:    GATCACAGCAATATAGGACT:A:GAAAATATCAGGTAGCCGCA 
No overlapping genes 
 
Poly 74: chr12 289562 
MB220:     AGCAATATAGGACTAGAAAA:C:ATCAGGTAGCCGCACTCAAC 
BJ4741:    AGCAATATAGGACTAGAAAA:T:ATCAGGTAGCCGCACTCAAC 
genome:    AGCAATATAGGACTAGAAAA:T:ATCAGGTAGCCGCACTCAAC 
No overlapping genes 
 
Poly 75: chr12 289607 
MB220:     AACTGGCAACTACTTTGCAT:T:AAACTCCAATTAAATGCGGT 
BJ4741:    AACTGGCAACTACTTTGCAT:C:AAACTCCAATTAAATGCGGT 
genome:    AACTGGCAACTACTTTGCAT:C:AAACTCCAATTAAATGCGGT 
No overlapping genes 
 
Poly 76: chr12 289640 
MB220:     AATGCGGTAGAATCTTTTCA:G:AAAAGGTACTCAACGTCAAT 
BJ4741:    AATGCGGTAGAATCTTTTCA:C:AAAAGGTACTCAACGTCAAT 
genome:    AATGCGGTAGAATCTTTTCA:C:AAAAGGTACTCAACGTCAAT 
No overlapping genes 
 
Poly 77: chr12 289649 
MB220:     GAATCTTTTCACAAAAGGTA:T:TCAACGTCAATTCGGAAAGC 
BJ4741:    GAATCTTTTCACAAAAGGTA:C:TCAACGTCAATTCGGAAAGC 
genome:    GAATCTTTTCACAAAAGGTA:C:TCAACGTCAATTCGGAAAGC 
No overlapping genes 
 
Poly 78: chr12 289976 
MB220:     CATATTCTTAAATTATACAA:T:ATTCTGGAGAGCTATTGTTC 
BJ4741:    CATATTCTTAAATTATACAA:C:ATTCTGGAGAGCTATTGTTC 
genome:    CATATTCTTAAATTATACAA:C:ATTCTGGAGAGCTATTGTTC 
No overlapping genes 
 
Poly 79: chr12 289977 
MB220:     ATATTCTTAAATTATACAAC:G:TTCTGGAGAGCTATTGTTCA 
BJ4741:    ATATTCTTAAATTATACAAC:A:TTCTGGAGAGCTATTGTTCA 
genome:    ATATTCTTAAATTATACAAC:A:TTCTGGAGAGCTATTGTTCA 
No overlapping genes 
 
Poly 80: chr12 289996 
MB220:     CATTCTGGAGAGCTATTGTT:T:AAAAAACAAACATTTCGCAG 
BJ4741:    CATTCTGGAGAGCTATTGTT:C:AAAAAACAAACATTTCGCAG 
genome:    CATTCTGGAGAGCTATTGTT:C:AAAAAACAAACATTTCGCAG 
No overlapping genes 
 
Poly 81: chr12 290038 
MB220:     CTAAAATGTGGAGATAGGAT:T:AGTTTTGTAGACATATATAA 
BJ4741:    CTAAAATGTGGAGATAGGAT:A:AGTTTTGTAGACATATATAA 
genome:    CTAAAATGTGGAGATAGGAT:A:AGTTTTGTAGACATATATAA 
No overlapping genes 
 
Poly 82: chr12 290139 
MB220:     TCAATTATCATCAAGAATAG:C:AATAGTTAAGTAAACACAAG 
BJ4741:    TCAATTATCATCAAGAATAG:T:AATAGTTAAGTAAACACAAG 
genome:    TCAATTATCATCAAGAATAG:T:AATAGTTAAGTAAACACAAG 
No overlapping genes 
 
Poly 83: chr12 290308 
MB220:     GCACAATCTCAAAAGTATTC:C:AATGATGAATTGAAAGCCGG 
BJ4741:    GCACAATCTCAAAAGTATTC:T:AATGATGAATTGAAAGCCGG 
genome:    GCACAATCTCAAAAGTATTC:T:AATGATGAATTGAAAGCCGG 
Overlapping gene(s): 
Locus YLR081W 
Alias GAL2 
Name YLR081W 
Note Galactose permease, required for utilization of galactose; also able to transport glucose 
Ontology_term GO:0015757 
dbxref SGD:S000004071 
gene GAL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR081W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 116) 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCCAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
WT aa sequence 574 aa vs Sample aa sequence 574 aa (mutation position 39) 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
 
Poly 84: chr12 290339 
MB220:     TGAAAGCCGGTGAGTCAGGG:C:CTGAAGGCTCCCAAAGTGTT 
BJ4741:    TGAAAGCCGGTGAGTCAGGG:T:CTGAAGGCTCCCAAAGTGTT 
genome:    TGAAAGCCGGTGAGTCAGGG:T:CTGAAGGCTCCCAAAGTGTT 
Overlapping gene(s): 
Locus YLR081W 
Alias GAL2 
Name YLR081W 
Note Galactose permease, required for utilization of galactose; also able to transport glucose 
Ontology_term GO:0015757 
dbxref SGD:S000004071 
gene GAL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR081W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 147) 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGCCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
WT aa sequence 574 aa vs Sample aa sequence 574 aa (mutation position 50) 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGPEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
 
Poly 85: chr12 290575 
MB220:     GGTTTAATCGTCGCCATTTT:T:AATATTGGCTGTGCCTTTGG 
BJ4741:    GGTTTAATCGTCGCCATTTT:C:AATATTGGCTGTGCCTTTGG 
genome:    GGTTTAATCGTCGCCATTTT:C:AATATTGGCTGTGCCTTTGG 
Overlapping gene(s): 
Locus YLR081W 
Alias GAL2 
Name YLR081W 
Note Galactose permease, required for utilization of galactose; also able to transport glucose 
Ontology_term GO:0015757 
dbxref SGD:S000004071 
gene GAL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR081W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 383) 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTTAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
WT aa sequence 574 aa vs Sample aa sequence 574 aa (mutation position 128) 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
 
Poly 86: chr12 291196 
MB220:     CAACGTTTGTTGATGGGTGT:A:TTTGTTCAAATGTTCCAACA 
BJ4741:    CAACGTTTGTTGATGGGTGT:G:TTTGTTCAAATGTTCCAACA 
genome:    CAACGTTTGTTGATGGGTGT:G:TTTGTTCAAATGTTCCAACA 
Overlapping gene(s): 
Locus YLR081W 
Alias GAL2 
Name YLR081W 
Note Galactose permease, required for utilization of galactose; also able to transport glucose 
Ontology_term GO:0015757 
dbxref SGD:S000004071 
gene GAL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR081W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1004) 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTATTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
WT aa sequence 574 aa vs Sample aa sequence 574 aa (mutation position 335) 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
 
Poly 87: chr12 291439 
MB220:     TACGCCTCTGTTGGTGTTAC:C:AGATTATATCCTCACGGTAA 
BJ4741:    TACGCCTCTGTTGGTGTTAC:T:AGATTATATCCTCACGGTAA 
genome:    TACGCCTCTGTTGGTGTTAC:T:AGATTATATCCTCACGGTAA 
Overlapping gene(s): 
Locus YLR081W 
Alias GAL2 
Name YLR081W 
Note Galactose permease, required for utilization of galactose; also able to transport glucose 
Ontology_term GO:0015757 
dbxref SGD:S000004071 
gene GAL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR081W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1247) 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACTAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCAACCCCAAGCTGGTGAAGACGTGATCTCTTCACTCAGTAAAGATTCCCATTTAAGCGCACAATCT
CAAAAGTATTCTAATGATGAATTGAAAGCCGGTGAGTCAGGGTCTGAAGGCTCCCAAAGTGTTCCTATAGAGATACCCAAGAAGCCCATGTCTGAATATGTTACC
GTTTCCTTGCTTTGTTTGTGTGTTGCCTTCGGCGGCTTCATGTTTGGCTGGGATACCGGTACTATTTCTGGGTTTGTTGTCCAAACAGACTTTTTGAGAAGGTTT
GGTATGAAACATAAGGATGGTACCCACTATTTGTCAAACGTCAGAACAGGTTTAATCGTCGCCATTTTCAATATTGGCTGTGCCTTTGGTGGTATTATACTTTCC
AAAGGTGGAGATATGTATGGCCGTAAAAAGGGTCTTTCGATTGTCGTCTCGGTTTATATAGTTGGTATTATCATTCAAATTGCCTCTATCAACAAGTGGTACCAA
TATTTCATTGGTAGAATCATATCTGGTTTGGGTGTCGGCGGCATCGCCGTCTTATGTCCTATGTTGATCTCTGAAATTGCTCCAAAGCACTTGAGAGGCACACTA
GTTTCTTGTTATCAGCTGATGATTACTGCAGGTATCTTTTTGGGCTACTGTACTAATTACGGTACAAAGAGCTATTCGAACTCAGTTCAATGGAGAGTTCCATTA
GGGCTATGTTTCGCTTGGTCATTATTTATGATTGGCGCTTTGACGTTAGTTCCTGAATCCCCACGTTATTTATGTGAGGTGAATAAGGTAGAAGACGCCAAGCGT
TCCATTGCTAAGTCTAACAAGGTGTCACCAGAGGATCCTGCCGTCCAGGCAGAGTTAGATCTGATCATGGCCGGTATAGAAGCTGAAAAACTGGCTGGCAATGCG
TCCTGGGGGGAATTATTTTCCACCAAGACCAAAGTATTTCAACGTTTGTTGATGGGTGTGTTTGTTCAAATGTTCCAACAATTAACCGGTAACAATTATTTTTTC
TACTACGGTACCGTTATTTTCAAGTCAGTTGGCCTGGATGATTCCTTTGAAACATCCATTGTCATTGGTGTAGTCAACTTTGCCTCCACTTTCTTTAGTTTGTGG
ACTGTCGAAAACTTGGGACATCGTAAATGTTTACTTTTGGGCGCTGCCACTATGATGGCTTGTATGGTCATCTACGCCTCTGTTGGTGTTACCAGATTATATCCT
CACGGTAAAAGCCAGCCATCTTCTAAAGGTGCCGGTAACTGTATGATTGTCTTTACCTGTTTTTATATTTTCTGTTATGCCACAACCTGGGCGCCAGTTGCCTGG
GTCATCACAGCAGAATCATTCCCACTGAGAGTCAAGTCGAAATGTATGGCGTTGGCCTCTGCTTCCAATTGGGTATGGGGGTTCTTGATTGCATTTTTCACCCCA
TTCATCACATCTGCCATTAACTTCTACTACGGTTATGTCTTCATGGGCTGTTTGGTTGCCATGTTTTTTTATGTCTTTTTCTTTGTTCCAGAAACTAAAGGCCTA
TCGTTAGAAGAAATTCAAGAATTATGGGAAGAAGGTGTTTTACCTTGGAAATCTGAAGGCTGGATTCCTTCATCCAGAAGAGGTAATAATTACGATTTAGAGGAT
TTACAACATGACGACAAACCGTGGTACAAGGCCATGCTAGAATAA 
WT aa sequence 574 aa vs Sample aa sequence 574 aa (mutation position 416) 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
MAVEENNMPVVSQQPQAGEDVISSLSKDSHLSAQSQKYSNDELKAGESGSEGSQSVPIEIPKKPMSEYVTVSLLCLCVAFGGFMFGWDTGTISGFVVQTDFLRRF
GMKHKDGTHYLSNVRTGLIVAIFNIGCAFGGIILSKGGDMYGRKKGLSIVVSVYIVGIIIQIASINKWYQYFIGRIISGLGVGGIAVLCPMLISEIAPKHLRGTL
VSCYQLMITAGIFLGYCTNYGTKSYSNSVQWRVPLGLCFAWSLFMIGALTLVPESPRYLCEVNKVEDAKRSIAKSNKVSPEDPAVQAELDLIMAGIEAEKLAGNA
SWGELFSTKTKVFQRLLMGVFVQMFQQLTGNNYFFYYGTVIFKSVGLDDSFETSIVIGVVNFASTFFSLWTVENLGHRKCLLLGAATMMACMVIYASVGVTRLYP
HGKSQPSSKGAGNCMIVFTCFYIFCYATTWAPVAWVITAESFPLRVKSKCMALASASNWVWGFLIAFFTPFITSAINFYYGYVFMGCLVAMFFYVFFFVPETKGL
SLEEIQELWEEGVLPWKSEGWIPSSRRGNNYDLEDLQHDDKPWYKAMLE 
 
Poly 88: chr12 292678 
MB220:     CTGAAGAAATATGTCCATTT:C:CATTAGTGACAGCGGTAGAG 
BJ4741:    CTGAAGAAATATGTCCATTT:T:CATTAGTGACAGCGGTAGAG 
genome:    CTGAAGAAATATGTCCATTT:T:CATTAGTGACAGCGGTAGAG 
Overlapping gene(s): 
Locus YLR082C 
Alias SRL2 
Name YLR082C 
Note Protein of unknown function; overexpression suppresses the lethality caused by a rad53 null 
mutation 
Ontology_term GO:0006139 
dbxref SGD:S000004072 
gene SRL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR082C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 874) 
ATGTCCAACTTTAAGAATTTTACTTTAAATTCCTTTGAAGATTATTACGGAAAGCCCTCTGAAACGCCAAAAATGGAGGAAGAGAAATTGGAAGTAACAAATGTG
AATGCGTCCTCTTCAAAAAAAGTACATAAAAGCAAAAAGAGCACTTCAAAATATGACCAAAAGAATGTATTTAGAAACTCAATGACAGGAATTGCACAAATACTG
CCAACAAAACCTGTGAAAATTATAGAGCAGAATATTGATTTTGCCAATCCGAAGAGCTTCGACCTCCTGCAATCTACACATACTATTTGCTTTAATAAAAGAATT
AACACTACTAATACCAAGTTGAATGTGGAAACTCATACTTCTAGTGATATTGACAACGACATATTGCACGTTGGAGCCCCCACAGACTTGGGGGGAAACAGTAAT
GACGAAGCGGAAACAAGGCAACTAAGGAAGTTTCGATGGTCCAATAATAAAGAAAAAAGTCTTTGTGAAAAGTTAACAGTCATATATTGGGCCCTCTTGCTCCAC
ACAACAAAGAGAGCAAGTAAAAGGAGACCTATATTATGTCATCAAATGATAGCTGAGTTTTTTAACAGAGTTTATAAGGAGAAATCAAGAGTACCTATAACTTCA
AGATATATTAGAGATAACCTCGTCGCTTGGGTCACTCAAGGAAAGGAATTGCATGAAAAAGGTTGGGTAGGGGATGCCAAAACTGGCGATTTGCAAGAACAGTTC
AATATAGCCACTGTCAAATTATATGAAAGCGCAGAAGACGGGCGTCTTTCCATTGGTAAAGACAAACCCTTTCGAGAGGAAAACACCGGCAGTGATAGTTTGGTT
CGAGCGGAAGAGGACTCTACCGCTGTCACTAATGAAAATGGACATATTTCTTCAGAAAAAAACTTGAAAAAAGATCGTAGAGAGTCTATAAGGAACCAAATCCTG
ACTTTAGACCTAAATGACGAAGATTTTTTCCAAAATGTAATGAAAGTTTTATCAGCCATTGATGAACCAGAACTGAGACAATATGTAATCGTAATCTCAGAATTA
GTTAGCATGGAAATGGATGATGGTAAAACGGTACGAGAAAAGCTCCGAGACGTTGAATTGAATATTAATAGGTTGCAGGTTGATATAAAAGAAATAAAGGAAATG
CTTGTTACACTGATAAACAAATGA 
ATGTCCAACTTTAAGAATTTTACTTTAAATTCCTTTGAAGATTATTACGGAAAGCCCTCTGAAACGCCAAAAATGGAGGAAGAGAAATTGGAAGTAACAAATGTG
AATGCGTCCTCTTCAAAAAAAGTACATAAAAGCAAAAAGAGCACTTCAAAATATGACCAAAAGAATGTATTTAGAAACTCAATGACAGGAATTGCACAAATACTG
CCAACAAAACCTGTGAAAATTATAGAGCAGAATATTGATTTTGCCAATCCGAAGAGCTTCGACCTCCTGCAATCTACACATACTATTTGCTTTAATAAAAGAATT
AACACTACTAATACCAAGTTGAATGTGGAAACTCATACTTCTAGTGATATTGACAACGACATATTGCACGTTGGAGCCCCCACAGACTTGGGGGGAAACAGTAAT
GACGAAGCGGAAACAAGGCAACTAAGGAAGTTTCGATGGTCCAATAATAAAGAAAAAAGTCTTTGTGAAAAGTTAACAGTCATATATTGGGCCCTCTTGCTCCAC
ACAACAAAGAGAGCAAGTAAAAGGAGACCTATATTATGTCATCAAATGATAGCTGAGTTTTTTAACAGAGTTTATAAGGAGAAATCAAGAGTACCTATAACTTCA
AGATATATTAGAGATAACCTCGTCGCTTGGGTCACTCAAGGAAAGGAATTGCATGAAAAAGGTTGGGTAGGGGATGCCAAAACTGGCGATTTGCAAGAACAGTTC
AATATAGCCACTGTCAAATTATATGAAAGCGCAGAAGACGGGCGTCTTTCCATTGGTAAAGACAAACCCTTTCGAGAGGAAAACACCGGCAGTGATAGTTTGGTT
CGAGCGGAAGAGGACTCTACCGCTGTCACTAATGGAAATGGACATATTTCTTCAGAAAAAAACTTGAAAAAAGATCGTAGAGAGTCTATAAGGAACCAAATCCTG
ACTTTAGACCTAAATGACGAAGATTTTTTCCAAAATGTAATGAAAGTTTTATCAGCCATTGATGAACCAGAACTGAGACAATATGTAATCGTAATCTCAGAATTA
GTTAGCATGGAAATGGATGATGGTAAAACGGTACGAGAAAAGCTCCGAGACGTTGAATTGAATATTAATAGGTTGCAGGTTGATATAAAAGAAATAAAGGAAATG
CTTGTTACACTGATAAACAAATGA 
WT aa sequence 392 aa vs Sample aa sequence 392 aa (mutation position 292) 
MSNFKNFTLNSFEDYYGKPSETPKMEEEKLEVTNVNASSSKKVHKSKKSTSKYDQKNVFRNSMTGIAQILPTKPVKIIEQNIDFANPKSFDLLQSTHTICFNKRI
NTTNTKLNVETHTSSDIDNDILHVGAPTDLGGNSNDEAETRQLRKFRWSNNKEKSLCEKLTVIYWALLLHTTKRASKRRPILCHQMIAEFFNRVYKEKSRVPITS
RYIRDNLVAWVTQGKELHEKGWVGDAKTGDLQEQFNIATVKLYESAEDGRLSIGKDKPFREENTGSDSLVRAEEDSTAVTNENGHISSEKNLKKDRRESIRNQIL
TLDLNDEDFFQNVMKVLSAIDEPELRQYVIVISELVSMEMDDGKTVREKLRDVELNINRLQVDIKEIKEMLVTLINK 
MSNFKNFTLNSFEDYYGKPSETPKMEEEKLEVTNVNASSSKKVHKSKKSTSKYDQKNVFRNSMTGIAQILPTKPVKIIEQNIDFANPKSFDLLQSTHTICFNKRI
NTTNTKLNVETHTSSDIDNDILHVGAPTDLGGNSNDEAETRQLRKFRWSNNKEKSLCEKLTVIYWALLLHTTKRASKRRPILCHQMIAEFFNRVYKEKSRVPITS
RYIRDNLVAWVTQGKELHEKGWVGDAKTGDLQEQFNIATVKLYESAEDGRLSIGKDKPFREENTGSDSLVRAEEDSTAVTNGNGHISSEKNLKKDRRESIRNQIL
TLDLNDEDFFQNVMKVLSAIDEPELRQYVIVISELVSMEMDDGKTVREKLRDVELNINRLQVDIKEIKEMLVTLINK 
 
Poly 89: chr12 292863 
MB220:     TTGGCATCCCCTACCCAACC:C:TTTTCATGCAATTCCTTTCC 
BJ4741:    TTGGCATCCCCTACCCAACC:T:TTTTCATGCAATTCCTTTCC 
genome:    TTGGCATCCCCTACCCAACC:T:TTTTCATGCAATTCCTTTCC 
Overlapping gene(s): 
Locus YLR082C 
Alias SRL2 
Name YLR082C 
Note Protein of unknown function; overexpression suppresses the lethality caused by a rad53 null 
mutation 
Ontology_term GO:0006139 
dbxref SGD:S000004072 
gene SRL2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR082C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 689) 
ATGTCCAACTTTAAGAATTTTACTTTAAATTCCTTTGAAGATTATTACGGAAAGCCCTCTGAAACGCCAAAAATGGAGGAAGAGAAATTGGAAGTAACAAATGTG
AATGCGTCCTCTTCAAAAAAAGTACATAAAAGCAAAAAGAGCACTTCAAAATATGACCAAAAGAATGTATTTAGAAACTCAATGACAGGAATTGCACAAATACTG
CCAACAAAACCTGTGAAAATTATAGAGCAGAATATTGATTTTGCCAATCCGAAGAGCTTCGACCTCCTGCAATCTACACATACTATTTGCTTTAATAAAAGAATT
AACACTACTAATACCAAGTTGAATGTGGAAACTCATACTTCTAGTGATATTGACAACGACATATTGCACGTTGGAGCCCCCACAGACTTGGGGGGAAACAGTAAT
GACGAAGCGGAAACAAGGCAACTAAGGAAGTTTCGATGGTCCAATAATAAAGAAAAAAGTCTTTGTGAAAAGTTAACAGTCATATATTGGGCCCTCTTGCTCCAC
ACAACAAAGAGAGCAAGTAAAAGGAGACCTATATTATGTCATCAAATGATAGCTGAGTTTTTTAACAGAGTTTATAAGGAGAAATCAAGAGTACCTATAACTTCA
AGATATATTAGAGATAACCTCGTCGCTTGGGTCACTCAAGGAAAGGAATTGCATGAAAAAGGTTGGGTAGGGGATGCCAAAACTGGCGATTTGCAAGAACAGTTC
AATATAGCCACTGTCAAATTATATGAAAGCGCAGAAGACGGGCGTCTTTCCATTGGTAAAGACAAACCCTTTCGAGAGGAAAACACCGGCAGTGATAGTTTGGTT
CGAGCGGAAGAGGACTCTACCGCTGTCACTAATGAAAATGGACATATTTCTTCAGAAAAAAACTTGAAAAAAGATCGTAGAGAGTCTATAAGGAACCAAATCCTG
ACTTTAGACCTAAATGACGAAGATTTTTTCCAAAATGTAATGAAAGTTTTATCAGCCATTGATGAACCAGAACTGAGACAATATGTAATCGTAATCTCAGAATTA
GTTAGCATGGAAATGGATGATGGTAAAACGGTACGAGAAAAGCTCCGAGACGTTGAATTGAATATTAATAGGTTGCAGGTTGATATAAAAGAAATAAAGGAAATG
CTTGTTACACTGATAAACAAATGA 
ATGTCCAACTTTAAGAATTTTACTTTAAATTCCTTTGAAGATTATTACGGAAAGCCCTCTGAAACGCCAAAAATGGAGGAAGAGAAATTGGAAGTAACAAATGTG
AATGCGTCCTCTTCAAAAAAAGTACATAAAAGCAAAAAGAGCACTTCAAAATATGACCAAAAGAATGTATTTAGAAACTCAATGACAGGAATTGCACAAATACTG
CCAACAAAACCTGTGAAAATTATAGAGCAGAATATTGATTTTGCCAATCCGAAGAGCTTCGACCTCCTGCAATCTACACATACTATTTGCTTTAATAAAAGAATT
AACACTACTAATACCAAGTTGAATGTGGAAACTCATACTTCTAGTGATATTGACAACGACATATTGCACGTTGGAGCCCCCACAGACTTGGGGGGAAACAGTAAT
GACGAAGCGGAAACAAGGCAACTAAGGAAGTTTCGATGGTCCAATAATAAAGAAAAAAGTCTTTGTGAAAAGTTAACAGTCATATATTGGGCCCTCTTGCTCCAC
ACAACAAAGAGAGCAAGTAAAAGGAGACCTATATTATGTCATCAAATGATAGCTGAGTTTTTTAACAGAGTTTATAAGGAGAAATCAAGAGTACCTATAACTTCA
AGATATATTAGAGATAACCTCGTCGCTTGGGTCACTCAAGGAAAGGAATTGCATGAAAAGGGTTGGGTAGGGGATGCCAAAACTGGCGATTTGCAAGAACAGTTC
AATATAGCCACTGTCAAATTATATGAAAGCGCAGAAGACGGGCGTCTTTCCATTGGTAAAGACAAACCCTTTCGAGAGGAAAACACCGGCAGTGATAGTTTGGTT
CGAGCGGAAGAGGACTCTACCGCTGTCACTAATGAAAATGGACATATTTCTTCAGAAAAAAACTTGAAAAAAGATCGTAGAGAGTCTATAAGGAACCAAATCCTG
ACTTTAGACCTAAATGACGAAGATTTTTTCCAAAATGTAATGAAAGTTTTATCAGCCATTGATGAACCAGAACTGAGACAATATGTAATCGTAATCTCAGAATTA
GTTAGCATGGAAATGGATGATGGTAAAACGGTACGAGAAAAGCTCCGAGACGTTGAATTGAATATTAATAGGTTGCAGGTTGATATAAAAGAAATAAAGGAAATG
CTTGTTACACTGATAAACAAATGA 
WT aa sequence 392 aa vs Sample aa sequence 392 aa (mutation position 230) 
MSNFKNFTLNSFEDYYGKPSETPKMEEEKLEVTNVNASSSKKVHKSKKSTSKYDQKNVFRNSMTGIAQILPTKPVKIIEQNIDFANPKSFDLLQSTHTICFNKRI
NTTNTKLNVETHTSSDIDNDILHVGAPTDLGGNSNDEAETRQLRKFRWSNNKEKSLCEKLTVIYWALLLHTTKRASKRRPILCHQMIAEFFNRVYKEKSRVPITS
RYIRDNLVAWVTQGKELHEKGWVGDAKTGDLQEQFNIATVKLYESAEDGRLSIGKDKPFREENTGSDSLVRAEEDSTAVTNENGHISSEKNLKKDRRESIRNQIL
TLDLNDEDFFQNVMKVLSAIDEPELRQYVIVISELVSMEMDDGKTVREKLRDVELNINRLQVDIKEIKEMLVTLINK 
MSNFKNFTLNSFEDYYGKPSETPKMEEEKLEVTNVNASSSKKVHKSKKSTSKYDQKNVFRNSMTGIAQILPTKPVKIIEQNIDFANPKSFDLLQSTHTICFNKRI
NTTNTKLNVETHTSSDIDNDILHVGAPTDLGGNSNDEAETRQLRKFRWSNNKEKSLCEKLTVIYWALLLHTTKRASKRRPILCHQMIAEFFNRVYKEKSRVPITS
RYIRDNLVAWVTQGKELHEKGWVGDAKTGDLQEQFNIATVKLYESAEDGRLSIGKDKPFREENTGSDSLVRAEEDSTAVTNENGHISSEKNLKKDRRESIRNQIL
TLDLNDEDFFQNVMKVLSAIDEPELRQYVIVISELVSMEMDDGKTVREKLRDVELNINRLQVDIKEIKEMLVTLINK 
 
Poly 90: chr12 293819 
MB220:     TCCTTAAAGGAGCATTTATT:T:CCAAACTGTAACGCAGAATG 
BJ4741:    TCCTTAAAGGAGCATTTATT:C:CCAAACTGTAACGCAGAATG 
genome:    TCCTTAAAGGAGCATTTATT:C:CCAAACTGTAACGCAGAATG 
No overlapping genes 
 
Poly 91: chr12 293862 
MB220:     ATTCCAGAATCATGGAAAAA:G:GATTCAAATAAATAAATGTA 
BJ4741:    ATTCCAGAATCATGGAAAAA:A:GATTCAAATAAATAAATGTA 
genome:    ATTCCAGAATCATGGAAAAA:A:GATTCAAATAAATAAATGTA 
No overlapping genes 
 
Poly 92: chr12 294047 
MB220:     AAAAAACGCCCTAACCCAAC:G:TATAGGACCTCTTTTTCGTT 
BJ4741:    AAAAAACGCCCTAACCCAAC:A:TATAGGACCTCTTTTTCGTT 
genome:    AAAAAACGCCCTAACCCAAC:A:TATAGGACCTCTTTTTCGTT 
No overlapping genes 
 
Poly 93: chr12 294070 
MB220:     TAGGACCTCTTTTTCGTTGG:T:CTAGTCAACTTTAATGGATG 
BJ4741:    TAGGACCTCTTTTTCGTTGG:C:CTAGTCAACTTTAATGGATG 
genome:    TAGGACCTCTTTTTCGTTGG:C:CTAGTCAACTTTAATGGATG 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2024) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position outside of coding region) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 94: chr12 294269 
MB220:     ACATACAAAGCACAACCGGC:A:CCTCCAATTATGAATCCTCT 
BJ4741:    ACATACAAAGCACAACCGGC:G:CCTCCAATTATGAATCCTCT 
genome:    ACATACAAAGCACAACCGGC:G:CCTCCAATTATGAATCCTCT 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1805) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGTGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 602) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 95: chr12 294617 
MB220:     GAACCAGCAAATGATAATGG:A:ATTGAGAACAAAAACCATAG 
BJ4741:    GAACCAGCAAATGATAATGG:G:ATTGAGAACAAAAACCATAG 
genome:    GAACCAGCAAATGATAATGG:G:ATTGAGAACAAAAACCATAG 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1457) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATTCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 486) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 96: chr12 294698 
MB220:     GAAGAATGAACAAACATTAA:A:AAAAAGTTCAACGCAATAAT 
BJ4741:    GAAGAATGAACAAACATTAA:G:AAAAAGTTCAACGCAATAAT 
genome:    GAAGAATGAACAAACATTAA:G:AAAAAGTTCAACGCAATAAT 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1376) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTTTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 459) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 97: chr12 295025 
MB220:     CCATGATTCAATTTCCAACC:T:GAATCTTCTTGAAAATCATC 
BJ4741:    CCATGATTCAATTTCCAACC:C:GAATCTTCTTGAAAATCATC 
genome:    CCATGATTCAATTTCCAACC:C:GAATCTTCTTGAAAATCATC 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1049) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCA
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 350) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 98: chr12 295043 
MB220:     CCCGAATCTTCTTGAAAATC:G:TCGTCCAAATTTAACTCGTT 
BJ4741:    CCCGAATCTTCTTGAAAATC:A:TCGTCCAAATTTAACTCGTT 
genome:    CCCGAATCTTCTTGAAAATC:A:TCGTCCAAATTTAACTCGTT 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1031) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGACGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 344) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 99: chr12 295272 
MB220:     AATAAACTTCATTATCATTT:T:CTTCGTCTAGCATCAATGGG 
BJ4741:    AATAAACTTCATTATCATTT:C:CTTCGTCTAGCATCAATGGG 
genome:    AATAAACTTCATTATCATTT:C:CTTCGTCTAGCATCAATGGG 
Overlapping gene(s): 
Locus YLR083C 
Alias p24a 
Name YLR083C 
Note Protein with a role in cellular adhesion and filamentous growth; similar to Tmn2p and Tmn3p; 
member of Transmembrane Nine family of proteins with 9 transmembrane segments; 24kDa cleavage product 
found in endosome-enriched membrane fractions 
Ontology_term GO:0007124 
dbxref SGD:S000004073 
gene EMP70 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR083C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 802) 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGGAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
ATGATTTACAAAATGGCACACGTACAGCTTTTGTTGTTGTATTTTTTTGTGTCAACAGTCAAAGCCTTCTATTTACCAGGTGTAGCGCCTACCACTTACAGGGAA
AATGACAACATCCCATTGCTCGTTAATCATTTAACTCCATCAATGAATTATCAACACAAAGATGAGGACGGTAATAACGTTTCTGGCGATAAAGAAAATTTCTTG
TACTCATACGACTACTATTACAATAGATTCCATTTTTGTCAGCCTGAAAAAGTCGAAAAGCAACCTGAATCCTTGGGATCCGTTATATTTGGTGATCGAATTTAT
AATTCACCATTCCAATTGAATATGTTACAAGAAAAAGAGTGTGAATCCCTGTGTAAGACCGTAATTCCGGGAGATGATGCTAAATTCATCAATAAATTGATAAAA
AATGGCTTCTTCCAAAACTGGCTTATTGATGGATTACCGGCTGCAAGAGAGGTTTATGATGGCAGAACTAAGACTAGTTTTTATGGTGCTGGCTTCAACCTTGGT
TTTGTACAGGTAACTCAAGGAACCGACATTGAGGCTACTCCAAAAGGGGCAGAAACCACCGATAAGGATGTGGAATTGGAAACACGTAATGATCGTAACATGGTG
AAAACTTACGAATTGCCTTACTTTGCCAACCATTTCGATATTATGATTGAATATCACGATCGTGGTGAAGGTAACTATCGTGTAGTTGGTGTTATCGTCGAACCG
GTTTCCATAAAACGTTCCAGTCCAGGTACATGTGAAACGACTGGCAGCCCATTGATGCTAGACGAAGAAAATGATAATGAAGTTTATTTTACTTATTCCGTTAAA
TTCAATGAATCAGCGACTTCTTGGGCCACCAGGTGGGACAAATATTTACACGTATATGATCCTTCTATTCAATGGTTTTCTTTGATAAATTTCTCCTTAGTTGTT
GTCTTATTGTCATCTGTTGTTATCCATTCGCTATTGCGCGCACTGAAAAGTGATTTCGCACGTTACAACGAGTTAAATTTGGACGATGATTTTCAAGAAGATTCG
GGTTGGAAATTGAATCATGGTGATGTTTTTCGTTCGCCAAGTCAATCGCTAACCCTTTCAATTTTGGTTGGTTCAGGAGTTCAATTATTTTTGATGGTAACTTGC
AGTATCTTCTTCGCTGCATTGGGTTTCCTATCACCTAGTTCTAGAGGTTCCTTAGCCACTGTTATGTTTATCTTATATGCATTATTCGGGTTTGTCGGCTCTTAT
ACATCTATGGGCATCTACAAATTTTTCAATGGGCCATACTGGAAGGCAAACTTGATATTGACTCCACTTCTAGTTCCTGGTGCTATTCTGCTAATAATTATTGCG
TTGAACTTTTTCTTAATGTTTGTTCATTCTTCTGGTGTCATACCAGCAAGTACTCTGTTTTTTATGGTTTTTCTATGGTTTTTGTTCTCAATCCCATTATCATTT
GCTGGTTCATTGATTGCCAGGAAAAGATGTCACTGGGATGAACATCCAACCAAGACAAACCAAATCGCAAGACAAATACCCTTCCAGCCTTGGTATTTAAAGACT
ATACCAGCTACTTTGATTGCTGGTATCTTTCCATTTGGCTCCATCGCCGTTGAGTTGTATTTCATATACACAAGTTTATGGTTTAATAAGATTTTTTACATGTTT
GGTTTCCTCTTTTTCTCTTTCCTCCTATTAACTTTGACAAGTTCACTCGTCACTATTTTGATCACTTATCATTCCTTATGCCTGGAGAACTGGAAGTGGCAATGG
AGAGGATTCATAATTGGAGGCGCCGGTTGTGCTTTGTATGTGTTTATTCATTCTATTTTATTCACCAAATTTAAGTTGGGTGGATTCACGACTATTGTCTTATAC
GTGGGATACTCCTCAGTCATTTCATTACTCTGCTGTTTGGTAACGGGGTCAATTGGCTTTATCAGCAGTATGCTCTTTGTTAGAAAAATCTACTCATCCATTAAA
GTTGACTAG 
WT aa sequence 667 aa vs Sample aa sequence 667 aa (mutation position 268) 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEGNDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
MIYKMAHVQLLLLYFFVSTVKAFYLPGVAPTTYRENDNIPLLVNHLTPSMNYQHKDEDGNNVSGDKENFLYSYDYYYNRFHFCQPEKVEKQPESLGSVIFGDRIY
NSPFQLNMLQEKECESLCKTVIPGDDAKFINKLIKNGFFQNWLIDGLPAAREVYDGRTKTSFYGAGFNLGFVQVTQGTDIEATPKGAETTDKDVELETRNDRNMV
KTYELPYFANHFDIMIEYHDRGEGNYRVVGVIVEPVSIKRSSPGTCETTGSPLMLDEENDNEVYFTYSVKFNESATSWATRWDKYLHVYDPSIQWFSLINFSLVV
VLLSSVVIHSLLRALKSDFARYNELNLDDDFQEDSGWKLNHGDVFRSPSQSLTLSILVGSGVQLFLMVTCSIFFAALGFLSPSSRGSLATVMFILYALFGFVGSY
TSMGIYKFFNGPYWKANLILTPLLVPGAILLIIIALNFFLMFVHSSGVIPASTLFFMVFLWFLFSIPLSFAGSLIARKRCHWDEHPTKTNQIARQIPFQPWYLKT
IPATLIAGIFPFGSIAVELYFIYTSLWFNKIFYMFGFLFFSFLLLTLTSSLVTILITYHSLCLENWKWQWRGFIIGGAGCALYVFIHSILFTKFKLGGFTTIVLY
VGYSSVISLLCCLVTGSIGFISSMLFVRKIYSSIKVD 
 
Poly 100: chr12 296216 
MB220:     AAAAAAGATACAAATAAAAA:A:AACAAAGCAGTTCAAAAACC 
BJ4741:    AAAAAAGATACAAATAAAAA:C:AACAAAGCAGTTCAAAAACC 
genome:    AAAAAAGATACAAATAAAAA:C:AACAAAGCAGTTCAAAAACC 
No overlapping genes 
 
Poly 101: chr12 296991 
MB220:     TTTTTGGAAATCAAACAACA:T:ACTTTGTAGGTATCCGTATT 
BJ4741:    TTTTTGGAAATCAAACAACA:A:ACTTTGTAGGTATCCGTATT 
genome:    TTTTTGGAAATCAAACAACA:A:ACTTTGTAGGTATCCGTATT 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3240) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTATGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 1081) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSMLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 102: chr12 297137 
MB220:     AAACAGAGCTAATAGAGCTA:T:CATTGCCAGGTAACGAGGTA 
BJ4741:    AAACAGAGCTAATAGAGCTA:G:CATTGCCAGGTAACGAGGTA 
genome:    AAACAGAGCTAATAGAGCTA:G:CATTGCCAGGTAACGAGGTA 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3094) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGATAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 1032) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNDSSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 103: chr12 297273 
MB220:     AGAACCACTCAATAATGGAA:C:CATAGTAGAATTGGTTAAGT 
BJ4741:    AGAACCACTCAATAATGGAA:T:CATAGTAGAATTGGTTAAGT 
genome:    AGAACCACTCAATAATGGAA:T:CATAGTAGAATTGGTTAAGT 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2958) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGGTTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 987) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMVPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 104: chr12 297706 
MB220:     CAATTCCAGGAAGGATAAAC:G:TCATTAGAAAAATAAATTTT 
BJ4741:    CAATTCCAGGAAGGATAAAC:T:TCATTAGAAAAATAAATTTT 
genome:    CAATTCCAGGAAGGATAAAC:T:TCATTAGAAAAATAAATTTT 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2525) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGACGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 842) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NDVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 105: chr12 298272 
MB220:     ACGGTTGCTTACTCCACCAA:C:TACTAATTTGTTATCGTAAA 
BJ4741:    ACGGTTGCTTACTCCACCAA:T:TACTAATTTGTTATCGTAAA 
genome:    ACGGTTGCTTACTCCACCAA:T:TACTAATTTGTTATCGTAAA 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1959) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAGTTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 654) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVVGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 106: chr12 298624 
MB220:     TCATATTTTAGATTATCATT:G:TTCTGGTAAATCAAGTACGT 
BJ4741:    TCATATTTTAGATTATCATT:A:TTCTGGTAAATCAAGTACGT 
genome:    TCATATTTTAGATTATCATT:A:TTCTGGTAAATCAAGTACGT 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1607) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAACAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 536) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 107: chr12 299154 
MB220:     TACATTTTGGCTTGCTGATA:G:TAAAGTGGCTCGGCTATACA 
BJ4741:    TACATTTTGGCTTGCTGATA:A:TAAAGTGGCTCGGCTATACA 
genome:    TACATTTTGGCTTGCTGATA:A:TAAAGTGGCTCGGCTATACA 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1077) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTACTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 360) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 108: chr12 299189 
MB220:     TATACAAAGGGCAAAATTCA:T:CGCAATTCTTCAACTCCCCA 
BJ4741:    TATACAAAGGGCAAAATTCA:C:CGCAATTCTTCAACTCCCCA 
genome:    TATACAAAGGGCAAAATTCA:C:CGCAATTCTTCAACTCCCCA 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1042) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGATGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 348) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCDEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 109: chr12 299295 
MB220:     GGAGATTTCACTATCGGAAC:T:TTGGGAATTATAAAGCCTTA 
BJ4741:    GGAGATTTCACTATCGGAAC:G:TTGGGAATTATAAAGCCTTA 
genome:    GGAGATTTCACTATCGGAAC:G:TTGGGAATTATAAAGCCTTA 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 936) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAAAGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 313) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQSSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 110: chr12 299506 
MB220:     TCCAATGTAGTAGCGTTTAA:C:GAGGAAGTTGAGTTCGTACC 
BJ4741:    TCCAATGTAGTAGCGTTTAA:A:GAGGAAGTTGAGTTCGTACC 
genome:    TCCAATGTAGTAGCGTTTAA:A:GAGGAAGTTGAGTTCGTACC 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 725) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCGTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 242) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 111: chr12 299512 
MB220:     GTAGTAGCGTTTAAAGAGGA:G:GTTGAGTTCGTACCGTTATT 
BJ4741:    GTAGTAGCGTTTAAAGAGGA:A:GTTGAGTTCGTACCGTTATT 
genome:    GTAGTAGCGTTTAAAGAGGA:A:GTTGAGTTCGTACCGTTATT 
Overlapping gene(s): 
Locus YLR084C 
Alias RAX2 
Name YLR084C 
Note N-glycosylated protein involved in the maintenance of bud site selection during bipolar budding; 
localization requires Rax1p; RAX2 mRNA stability is regulated by Mpt5p 
Ontology_term GO:0016020 
dbxref SGD:S000004074 
gene RAX2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR084C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 719) 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACTTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
ATGTTTGTTCATCGTCTCTGGACACTCGCATTTCCTTTTCTTGTGGAGATATCGAAGGCATCACAGTTGGAGAATATTAAATCTCTTCTGGACATCGAAGATAAT
GTGCTACCGAATTTGAATATATCGCAAAATAATAGCAACGCAGTACAAATCCTCGGGGGTGTGGACGCCTTATCTTTTTACGAGTACACAGGCCAACAAAATTTC
ACTAAAGAAATAGGTCCAGAAACAAGCTCACATGGATTAGTTTATTACTCTAACAACACCTATATCCAGTTGGAAGATGCCTCTGATGATACTCGAATAGACAAA
ATTACACCATTTGGCGTTGATTCGTTTATTCTTAGCGGATCAGGCACGATAAACAATATCTCTGTCGGAAACCAGATATTATACAATTTGTCGACACTGTCTATG
ACGCCTATATTCAACCAGTCTTTGGGAGCTGTTCAGGCTGTGCTCGCAGACAATTCTTCTATCTATTTTGGAGGAAACTTTTCATATAATAATGGCTCCATGACG
GGCTATAGTGCTCTCATTTGGGACTCCATATCAAATACCACCCAACTTTTACCTTTTGGAGGGTTTGGTGAAAACTCCAGTGTGAATTCCATAGTCAAGCTAAAT
AATGACAACATTTTATTTGCAGGCCAGTTTTATACACTGGATGATCCTTCTGCGCTTATCAGTAGTTCAAATAACGGTACGAACTCAACCTCCTCTTTAAACGCT
ACTACATTGGAGCTAGGCCAACGAATTCCACTGAGGTACGCTTCCTGGGATTCCCAGGGAAGTACAACGTTTGCATCTGATTCGTTAGTTTGTCCTAACACTAAT
GAGGATGCATGGCTTTATCCGGATACGTCTGGGTCTCTAGTTTGTAATTTACCATATGAAGTTTCACCAACAAAAATAAGGCTTTATAATTCCCAACGTTCCGAT
AGTGAAATCTCCGTGTTCCAAATTCTGACTGATCCATCCAGTAGCATAATGAATTTAACGTATCTGGACCCACTAAGTGGGGAGTTGAAGAATTGCGGTGAATTT
TGCCCTTTGTATAGCCGAGCCACTTTATTATCAGCAAGCCAAAATGTATCTTCATCCATGGACATGATTACCTTCATCGATAACAACAAGACAGACGTAAAATGG
ACGTCAGATTTCCAAGACTTTGCGTTTGTGAATGAACTTCCCGTTTCATCGTTAAAATTTGTAGCATTAAATTCATACGGTGGTAGTGTTGGATTATCCGGTTTG
GAGCTCTATCAGGACACATTCTCCACTTATGCTAATGATTCTCTCAACGAATATGGCTGCAGCGCGCTTACCAATGATTCGTCGTCATCTACATTGTCGAGCAAT
GATTGGTATAATGGTCTAACAGGTGAAAGTTATATAGCCGCGAAATATGTTCCAGATCAAAATGAGCCAATTCCACGCGTAAAGTTTTACCCAAACATTATCCAC
CCCGGTCACTACACTATCAACATGTATACACCAGGGTGTCTTCAGGATAATACGTGCTCCGCAAGAGGTATTGTAAACGTGACCATGTGGAATCAACAAAATAAC
ACAATAATGAAGACGTACTTGATTTACCAGAATAATGATAATCTAAAATATGATCAAATCTACTCGGGATATCTAGATTTCTCACCGGAGATCGTTTTGGAGTAT
GTCTCAGGAATTTATACAACCAACACTGCAACAGTGGTCGTGGCAGATCAAGTTAATGTCATTACTGTTTCTTTAGATGCTTTTAACACACTTTCAGATTCTAGC
AACGCTAAAAAAGAAACTTTATTGAATGGTATTCTCCAATACCAGAAATCAAACTTTACCAGCACGAGATTGAACGAAACAAAGGTAGGTAATACTACTTTGAAT
CTTTTCCCAGTAAAAAATTACCCTAAAAATTCTTCCCTTTATGCTGACATTTACGATAACAAATTAGTAATTGGTGGAGTAAGCAACCGTATTTCCATTGTCGAC
CTTAATGACGACTTTGAGGTTACATCAAGTAAAAACCAAACCATTCAAGGTGATGTACATGGTATAACGAAAACTAACCAAGGTTTACTAATATTTGGAGATATT
CTTTCATCAAATAATCAATCAGCTGTTTTTTTGTTTAATGGATCATTTGAGAATGTCTTCAACCAATCGAGGACAGTGAATAGTGCCCTTAATATAAGTCTTGCA
AATAACGACTTTATTGTTCTTGATAACGATTATGTGGTCAATGCATCTTCCAATGCGCTTATACGGAACTCCAGTTCCTTTAGTCTATCACTTTGGGCGGCTGGT
AACAATGGCGATGGCGATGTTTTGTTTTCAGGTGCAGTATCTCATATGCAATATGGTAATTTGAATGGGTCTGTACGTTTTTTGAACGAAAATGAAATAGAGCCA
CTTAACCTAGAAGGGGGTATTGTACCTTACCTGGGAGCTTATTTAAATGAGTCTGCCACGGCATATGCATATGAGGTGGATTCTCTAAACAAAATTTATTTTTCT
AATGAAGTTTATCCTTCCTGGAATTGGTCTAGCGGTATTACTCAAATGCTATACGCTGATAATCAAACTTTACTAGCTGTCAGTGCAGGATCTTCAACCACAGCA
GAACTGTCGATTTTTGATTTGAGAAATTTGACCATGATTGCTAATGAAACACTAGGATCAAATGCTAGAATAAATGCTTTAGTTAACTTTGAAAAAAACTGTAGT
ATGCTTGTCGGCGGAGATTTCCAAATGACTGAGCCGAATTGCACCGGATTATGTCTATACAATTATGAAAGCAAAACTTGGTCTACCTTCCTCAATAACACGATT
TTTGGTGAAATCACACAACTTTCCTTCACCAACTCATCAGAATTAATTATCTCAGGCCTTTTTGAAACAAAAGAATACCAATCTATACGTTTAGGATCCTTTAAC
TTAACCAATTCTACTATGATTCCATTATTGAGTGGTTCTGAAGGGAAACTGAATTCGTTTACTGTCACTGAAGACTCCATAGTGGCATGGAATGATACTTCATTA
TTTATCTATAGAAACCAAGAATGGAATATTACCTCGTTACCTGGCAATGCTAGCTCTATTAGCTCTGTTTCAGCTATATACACAGATATTGAATCCAACACTTTG
AACAAGAGAGGAATCAACAATGTTAATAATGGCAGTATCCTCTTACTTAATGGTAATTTTAATATTTCGCAATACGGATACCTACAAAGTTTGTTGTTTGATTTC
CAAAAATGGACCCCATATTTTATTTCAGAAACAACAAATACTTCCAATTACAATCCAATAATTTTTATTAATAGAGACGTTTCAACTGAATTCAACTCTCAGTCA
CCACTTGCCAATGTGAACATTACTGTGACAAGTCCTCAGTCAACATCATCCCAGCCTCCATCTTCATCGGCAAGCAGTGAATCTAAATCAAAATCGAAGAAGAAG
AAAATAGGTCGTGGTTTTGTCGTTTTAATTGGTCTTGCACTAGCATTAGGGACAGTTTCTGTCCTTGGTATTGCAGGCGTCATTCTTGCCTACGTGTTTAAGGAT
CCAGAGGGTGATTATAAGCCCATTAAACCGCGAATTGATGAGAATGAAATGCTTGATACCGTCCCACCCGAAAAACTTATGAAGTTTGTCTAA 
WT aa sequence 1220 aa vs Sample aa sequence 1220 aa (mutation position 240) 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
MFVHRLWTLAFPFLVEISKASQLENIKSLLDIEDNVLPNLNISQNNSNAVQILGGVDALSFYEYTGQQNFTKEIGPETSSHGLVYYSNNTYIQLEDASDDTRIDK
ITPFGVDSFILSGSGTINNISVGNQILYNLSTLSMTPIFNQSLGAVQAVLADNSSIYFGGNFSYNNGSMTGYSALIWDSISNTTQLLPFGGFGENSSVNSIVKLN
NDNILFAGQFYTLDDPSALISSSNNGTNSTSSLNATTLELGQRIPLRYASWDSQGSTTFASDSLVCPNTNEDAWLYPDTSGSLVCNLPYEVSPTKIRLYNSQRSD
SEISVFQILTDPSSSIMNLTYLDPLSGELKNCGEFCPLYSRATLLSASQNVSSSMDMITFIDNNKTDVKWTSDFQDFAFVNELPVSSLKFVALNSYGGSVGLSGL
ELYQDTFSTYANDSLNEYGCSALTNDSSSSTLSSNDWYNGLTGESYIAAKYVPDQNEPIPRVKFYPNIIHPGHYTINMYTPGCLQDNTCSARGIVNVTMWNQQNN
TIMKTYLIYQNNDNLKYDQIYSGYLDFSPEIVLEYVSGIYTTNTATVVVADQVNVITVSLDAFNTLSDSSNAKKETLLNGILQYQKSNFTSTRLNETKVGNTTLN
LFPVKNYPKNSSLYADIYDNKLVIGGVSNRISIVDLNDDFEVTSSKNQTIQGDVHGITKTNQGLLIFGDILSSNNQSAVFLFNGSFENVFNQSRTVNSALNISLA
NNDFIVLDNDYVVNASSNALIRNSSSFSLSLWAAGNNGDGDVLFSGAVSHMQYGNLNGSVRFLNENEIEPLNLEGGIVPYLGAYLNESATAYAYEVDSLNKIYFS
NEVYPSWNWSSGITQMLYADNQTLLAVSAGSSTTAELSIFDLRNLTMIANETLGSNARINALVNFEKNCSMLVGGDFQMTEPNCTGLCLYNYESKTWSTFLNNTI
FGEITQLSFTNSSELIISGLFETKEYQSIRLGSFNLTNSTMIPLLSGSEGKLNSFTVTEDSIVAWNDTSLFIYRNQEWNITSLPGNASSISSVSAIYTDIESNTL
NKRGINNVNNGSILLLNGNFNISQYGYLQSLLFDFQKWTPYFISETTNTSNYNPIIFINRDVSTEFNSQSPLANVNITVTSPQSTSSQPPSSSASSESKSKSKKK
KIGRGFVVLIGLALALGTVSVLGIAGVILAYVFKDPEGDYKPIKPRIDENEMLDTVPPEKLMKFV 
 
Poly 112: chr12 300519 
MB220:     CTAATTTGGGAATTTGTCAA:C:AAAAATGTAAAACATATGAG 
BJ4741:    CTAATTTGGGAATTTGTCAA:T:AAAAATGTAAAACATATGAG 
genome:    CTAATTTGGGAATTTGTCAA:T:AAAAATGTAAAACATATGAG 
No overlapping genes 
 
Poly 113: chr12 300601 
MB220:     ATCCAAATTGAAAATGACCT:A:AAGGTCTCGACTTTTCGGAT 
BJ4741:    ATCCAAATTGAAAATGACCT:G:AAGGTCTCGACTTTTCGGAT 
genome:    ATCCAAATTGAAAATGACCT:G:AAGGTCTCGACTTTTCGGAT 
No overlapping genes 
 
Poly 114: chr12 300782 
MB220:     AACTGTGACATCACTTCCCA:T:CCAAACAGAGCACAGTCACC 
BJ4741:    AACTGTGACATCACTTCCCA:C:CCAAACAGAGCACAGTCACC 
genome:    AACTGTGACATCACTTCCCA:C:CCAAACAGAGCACAGTCACC 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1187) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGATGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 396) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 115: chr12 301055 
MB220:     GTGAAAAGCTCATCTGTCAG:C:GTTATGATCTGCGCATCTTC 
BJ4741:    GTGAAAAGCTCATCTGTCAG:T:GTTATGATCTGCGCATCTTC 
genome:    GTGAAAAGCTCATCTGTCAG:T:GTTATGATCTGCGCATCTTC 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 914) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACGCTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 305) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 116: chr12 301157 
MB220:     TCAGGAAGTACATATTCTAG:C:GCATGCTTATCCTTCGTTTT 
BJ4741:    TCAGGAAGTACATATTCTAG:T:GCATGCTTATCCTTCGTTTT 
genome:    TCAGGAAGTACATATTCTAG:T:GCATGCTTATCCTTCGTTTT 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 812) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCGCTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 271) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 117: chr12 301271 
MB220:     TCCATCATATTGTAGTGTCT:A:AATGATAGAGTTTCCTTTAG 
BJ4741:    TCCATCATATTGTAGTGTCT:G:AATGATAGAGTTTCCTTTAG 
genome:    TCCATCATATTGTAGTGTCT:G:AATGATAGAGTTTCCTTTAG 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 698) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTTAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 233) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 118: chr12 301937 
MB220:     CCAAACTTGATTTCGTATGA:A:CCATTATCAATCACAATGGG 
BJ4741:    CCAAACTTGATTTCGTATGA:G:CCATTATCAATCACAATGGG 
genome:    CCAAACTTGATTTCGTATGA:G:CCATTATCAATCACAATGGG 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 32) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATTGATAATGGTTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 11) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 119: chr12 301946 
MB220:     ATTTCGTATGAGCCATTATC:G:ATCACAATGGGTGGTGTTTC 
BJ4741:    ATTTCGTATGAGCCATTATC:A:ATCACAATGGGTGGTGTTTC 
genome:    ATTTCGTATGAGCCATTATC:A:ATCACAATGGGTGGTGTTTC 
Overlapping gene(s): 
Locus YLR085C 
Alias ARP6 
Name YLR085C 
Note Actin-related protein that binds nucleosomes; a component of the SWR1 complex, which exchanges 
histone variant H2AZ (Htz1p) for chromatin-bound histone H2A 
Ontology_term GO:0043486 
dbxref SGD:S000004075 
gene ARP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR085C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 23) 
ATGGAAACACCACCCATTGTGATTGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
ATGGAAACACCACCCATTGTGATCGATAATGGCTCATACGAAATCAAGTTTGGTCCTTCCACGAATAAGAAACCGTTCCGAGCTTTAAATGCATTGGCCAAAGAT
AAATTTGGGACATCGTATTTATCAAATCATATCAAAAACATCAAAGATATTTCATCTATCACCTTCAGGAGGCCACATGAACTAGGACAGCTCACATTATGGGAA
TTAGAGAGTTGTATATGGGATTATTGCCTTTTCAATCCTTCAGAGTTTGATGGGTTTGATCTGAAAGAGGGAAAGGGTCATCATTTGGTTGCTAGCGAGAGCTGT
ATGACTTTACCAGAATTAAGTAAGCATGCCGACCAGGTGATATTTGAAGAATATGAATTCGACAGTCTTTTCAAGTCTCCTGTAGCAGTCTTTGTACCATTTACC
AAGTCATATAAGGGTGAAATGAGAACAATTTCAGGTAAGGACGAAGATATCGATATTGTCCGTGGCAACTCAGACAGTACAAATTCCACATCAAGCGAGTCCAAG
AATGCGCAGGATTCAGGTAGCGATTATCATGATTTCCAATTAGTTATTGATTCCGGGTTTAATTGTACTTGGATAATTCCTGTCCTGAAGGGAATACCGTACTAT
AAAGCGGTAAAAAAATTGGACATTGGAGGCCGTTTCCTAACTGGGCTACTAAAGGAAACTCTATCATTCAGACACTACAATATGATGGATGAAACCATACTTGTT
AACAATATCAAGGAACAATGCTTGTTCGTTAGCCCGGTGTCTTATTTTGATAGTTTCAAAACGAAGGATAAGCATGCACTAGAATATGTACTTCCTGACTTCCAA
ACAAGCTTTCTTGGTTACGTAAGAAACCCCAGAAAAGAAAATGTACCGTTACCTGAAGATGCGCAGATCATAACACTGACAGATGAGCTTTTCACAATACCAGAA
ACTTTTTTCCATCCAGAAATTTCGCAAATTACTAAACCAGGCATTGTGGAGGCCATCCTAGAGAGCCTTTCCATGTTGCCCGAAATAGTGCGACCTCTTATGGTA
GGAAACATTGTATGTACAGGAGGAAACTTTAATCTGCCCAATTTCGCCCAACGGCTTGCGGCAGAACTACAAAGGCAATTACCCACAGATTGGACTTGTCATGTT
TCGGTGCCCGAAGGTGACTGTGCTCTGTTTGGGTGGGAAGTGATGTCACAGTTTGCAAAGACAGATTCCTACCGAAAAGCGAGGGTCACAAGAGAAGAATACTAT
GAGCATGGTCCCGATTGGTGTACGAAGCACAGGTTTGGTTACCAGAATTGGATATAA 
WT aa sequence 438 aa vs Sample aa sequence 438 aa (mutation position 8) 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
METPPIVIDNGSYEIKFGPSTNKKPFRALNALAKDKFGTSYLSNHIKNIKDISSITFRRPHELGQLTLWELESCIWDYCLFNPSEFDGFDLKEGKGHHLVASESC
MTLPELSKHADQVIFEEYEFDSLFKSPVAVFVPFTKSYKGEMRTISGKDEDIDIVRGNSDSTNSTSSESKNAQDSGSDYHDFQLVIDSGFNCTWIIPVLKGIPYY
KAVKKLDIGGRFLTGLLKETLSFRHYNMMDETILVNNIKEQCLFVSPVSYFDSFKTKDKHALEYVLPDFQTSFLGYVRNPRKENVPLPEDAQIITLTDELFTIPE
TFFHPEISQITKPGIVEAILESLSMLPEIVRPLMVGNIVCTGGNFNLPNFAQRLAAELQRQLPTDWTCHVSVPEGDCALFGWEVMSQFAKTDSYRKARVTREEYY
EHGPDWCTKHRFGYQNWI 
 
Poly 120: chr12 302124 
MB220:     AAATACATATAGGTTTACAT:C:ATCTACACACTGGAATCGAT 
BJ4741:    AAATACATATAGGTTTACAT:T:ATCTACACACTGGAATCGAT 
genome:    AAATACATATAGGTTTACAT:T:ATCTACACACTGGAATCGAT 
No overlapping genes 
 
Poly 121: chr12 302176 
MB220:     AAAGAGGCCCTATAAGAAGC:G:GCATCACCTTAAACACTAAC 
BJ4741:    AAAGAGGCCCTATAAGAAGC:C:GCATCACCTTAAACACTAAC 
genome:    AAAGAGGCCCTATAAGAAGC:C:GCATCACCTTAAACACTAAC 
No overlapping genes 
 
Poly 122: chr12 302262 
MB220:     GCAAAAGACAAAAGCGGAAG:G:CCGCCCAAGAACCAGAATTA 
BJ4741:    GCAAAAGACAAAAGCGGAAG:T:CCGCCCAAGAACCAGAATTA 
genome:    GCAAAAGACAAAAGCGGAAG:T:CCGCCCAAGAACCAGAATTA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 39) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGGCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 14) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKAAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 123: chr12 302312 
MB220:     CAAGGTGATGCCGAAGAAGA:A:TCGCAGGTAGAAAACCGAGT 
BJ4741:    CAAGGTGATGCCGAAGAAGA:T:TCGCAGGTAGAAAACCGAGT 
genome:    CAAGGTGATGCCGAAGAAGA:T:TCGCAGGTAGAAAACCGAGT 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 89) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGAATCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 30) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEESQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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nucleolus; potential Cdc28p substrate 
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dbxref SGD:S000004076 
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orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 197) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTGAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 66) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 428) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGCCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 143) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDSHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 126: chr12 302744 
MB220:     GCTGGTAAACAAGTAGTAGG:T:CCCTTTCATACTAGCTTCTC 
BJ4741:    GCTGGTAAACAAGTAGTAGG:A:CCCTTTCATACTAGCTTCTC 
genome:    GCTGGTAAACAAGTAGTAGG:A:CCCTTTCATACTAGCTTCTC 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 521) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGTCCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 174) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 127: chr12 303581 
MB220:     GATCGAATATCATCTTGTAG:T:TCGAAAGAAAAGACCCTGGT 
BJ4741:    GATCGAATATCATCTTGTAG:C:TCGAAAGAAAAGACCCTGGT 
genome:    GATCGAATATCATCTTGTAG:C:TCGAAAGAAAAGACCCTGGT 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1358) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGTTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 453) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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BJ4741:    CGAATATCATCTTGTAGCTC:G:AAAGAAAAGACCCTGGTTTT 
genome:    CGAATATCATCTTGTAGCTC:G:AAAGAAAAGACCCTGGTTTT 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
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Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1361) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCAAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 454) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1635) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGGATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 546) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKDISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 130: chr12 304223 
MB220:     TCCTCTTTATCAAAAGCTCA:A:AATAAAAGTAAGGTTTTAAC 
BJ4741:    TCCTCTTTATCAAAAGCTCA:G:AATAAAAGTAAGGTTTTAAC 
genome:    TCCTCTTTATCAAAAGCTCA:G:AATAAAAGTAAGGTTTTAAC 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2000) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAAAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 667) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 131: chr12 304332 
MB220:     TTATCGACGATAGTTTTGAC:A:TTGCTATTTCTACTGCTTGT 
BJ4741:    TTATCGACGATAGTTTTGAC:G:TTGCTATTTCTACTGCTTGT 
genome:    TTATCGACGATAGTTTTGAC:G:TTGCTATTTCTACTGCTTGT 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2109) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACATTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 704) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDIAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2138) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTGGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 713) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 133: chr12 305233 
MB220:     AGTCAAATCTGCCTCAAAGA:G:GTCAGGAGGAGATGTCGTAA 
BJ4741:    AGTCAAATCTGCCTCAAAGA:A:GTCAGGAGGAGATGTCGTAA 
genome:    AGTCAAATCTGCCTCAAAGA:A:GTCAGGAGGAGATGTCGTAA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3010) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAGGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1004) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKRSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 134: chr12 305293 
MB220:     AAACTCTGAAAGAGACGTAG:G:ACTATCATCAGATGAGTTAA 
BJ4741:    AAACTCTGAAAGAGACGTAG:A:ACTATCATCAGATGAGTTAA 
genome:    AAACTCTGAAAGAGACGTAG:A:ACTATCATCAGATGAGTTAA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3070) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGGACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1024) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVGLSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3081) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAAATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1028) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSNELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3154) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGACTGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1052) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MTETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 137: chr12 305594 
MB220:     TCAATTAGGGATGTAACCCA:T:ACCCTGGGAATGTTAGACGA 
BJ4741:    TCAATTAGGGATGTAACCCA:C:ACCCTGGGAATGTTAGACGA 
genome:    TCAATTAGGGATGTAACCCA:C:ACCCTGGGAATGTTAGACGA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3371) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCATACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1124) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 138: chr12 305711 
MB220:     CAAGATGAGAGTGAAATAAA:G:GACGCTGAGACTTCTTGTGA 
BJ4741:    CAAGATGAGAGTGAAATAAA:A:GACGCTGAGACTTCTTGTGA 
genome:    CAAGATGAGAGTGAAATAAA:A:GACGCTGAGACTTCTTGTGA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3488) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAGGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1163) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3493) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGATGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1165) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDDETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3528) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACGTTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1177) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNVDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 141: chr12 305879 
MB220:     TATTATGTCGAAGAGACTAA:T:GTGGATATTGGAGTTTTGGA 
BJ4741:    TATTATGTCGAAGAGACTAA:C:GTGGATATTGGAGTTTTGGA 
genome:    TATTATGTCGAAGAGACTAA:C:GTGGATATTGGAGTTTTGGA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3656) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAATGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1219) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 142: chr12 305914 
MB220:     TTTGGAAGAGTACGCTAGGC:A:CTTAGCAGAGTTCAAAAGAA 
BJ4741:    TTTGGAAGAGTACGCTAGGC:G:CTTAGCAGAGTTCAAAAGAA 
genome:    TTTGGAAGAGTACGCTAGGC:G:CTTAGCAGAGTTCAAAAGAA 
Overlapping gene(s): 
Locus YLR086W 
Alias SMC4 
Name YLR086W 
Note Subunit of the condensin complex; reorganizes chromosomes during cell division; forms a complex 
with Smc2p that has ATP-hydrolyzing and DNA-binding activity; required for tRNA gene clustering at the 
nucleolus; potential Cdc28p substrate 
Ontology_term GO:0032116 
dbxref SGD:S000004076 
gene SMC4 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR086W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3691) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCACTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1231) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARHLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
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Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 4172) 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCACAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
ATGTCTGATAGTCCATTGAGCAAAAGACAAAAGCGGAAGTCCGCCCAAGAACCAGAATTATCTCTTGATCAAGGTGATGCCGAAGAAGATTCGCAGGTAGAAAAC
CGAGTTAACCTAAGCGAGAATACACCAGAGCCGGATCTTCCTGCGTTGGAAGCATCTTATTCCAAATCTTATACTCCCAGAAAGCTTGTTTTAAGTTCTGGGGAA
AATCGGTATGCCTTTTCTCAACCTACAAACTCAACAACCACGTCATTACATGTACCGAACTTGCAACCACCAAAAACCTCTTCTAGGGGTCGCGACCATAAGTCC
TACTCTCAATCACCACCAAGGTCTCCAGGAAGATCGCCAACTAGAAGATTAGAATTGCTCCAGCTTTCGCCAGTGAAAAATAGCAGGGTTGAACTACAAAAAATT
TATGATAGGCACCAGTCGTCGAGCAAGCAACAGAGCAGACTATTTATTAACGAACTAGTCTTAGAGAACTTCAAGTCCTACGCTGGTAAACAAGTAGTAGGACCC
TTTCATACTAGCTTCTCGGCCGTGGTAGGCCCCAATGGTTCAGGTAAATCAAATGTCATCGATTCCATGTTATTTGTATTTGGATTTAGAGCGAACAAGATGAGA
CAGGACAGATTGTCGGATTTAATTCATAAATCAGAAGCTTTCCCAAGTTTGCAATCATGTTCCGTAGCTGTACATTTTCAGTACGTTATTGATGAATCTTCGGGT
ACTTCCCGAATCGATGAAGAAAAACCTGGATTGATCATTACAAGGAAAGCCTTTAAAAACAACTCATCGAAATATTACATAAACGAAAAAGAAAGTAGCTACACA
GAGGTGACAAAGCTTTTAAAGAATGAGGGTATTGATTTAGACCATAAACGATTTTTAATTCTACAAGGTGAAGTAGAGAATATTGCTCAAATGAAGCCTAAAGCA
GAAAAAGAGAGTGACGACGGACTACTGGAATATCTGGAGGACATAATTGGAACTGCAAACTATAAGCCGTTAATTGAAGAGCGAATGGGACAGATTGAGAATCTA
AATGAAGTTTGCCTGGAAAAGGAAAATAGATTTGAAATTGTTGATAGAGAAAAAAACTCTTTAGAGTCAGGGAAAGAAACGGCGTTAGAGTTTTTAGAGAAGGAA
AAGCAGCTGACGCTTTTAAGATCAAAATTATTTCAATTTAAATTGTTGCAAAGCAACTCTAAACTTGCCAGCACCTTGGAAAAGATCTCCTCTTCGAATAAAGAC
CTCGAAGATGAGAAGATGAAATTTCAAGAATCTTTGAAAAAAGTGGATGAGATTAAAGCACAACGTAAGGAAATAAAAGATCGAATATCATCTTGTAGCTCGAAA
GAAAAGACCCTGGTTTTAGAAAGAAGAGAATTAGAAGGCACCAGGGTGTCTCTAGAAGAGAGAACAAAAAATTTGGTAAGTAAAATGGAAAAAGCAGAAAAGACT
TTGAAATCCACCAAACATTCAATATCGGAGGCCGAGAATATGCTTGAAGAGCTTCGTGGACAACAAACCGAACACGAGACGGAGATCAAAGACTTGACTCAATTG
CTGGAAAAGGAACGAAGTATACTTGATGATATTAAACTATCTTTGAAAGATAAAACGAAGAATATATCTGCAGAGATTATTCGGCATGAAAAGGAACTGGAGCCT
TGGGACCTCCAACTTCAGGAAAAAGAATCACAGATACAATTGGCTGAATCCGAACTATCTTTGTTGGAGGAAACTCAAGCTAAACTGAAAAAAAACGTTGAAACT
TTAGAAGAAAAAATTCTTGCCAAGAAAACACACAAGCAGGAGCTACAAGATCTTATCCTCGATCTGAAAAAGAAGCTGAACTCACTTAAAGATGAAAGGTCGCAA
GGTGAAAAGAATTTTACTTCTGCTCATCTAAAGTTAAAAGAAATGCAAAAGGTTTTGAACGCGCATCGCCAGCGTGCAATGGAAGCTAGATCCTCTTTATCAAAA
GCTCAGAATAAAAGTAAGGTTTTAACAGCTTTATCGAGACTGCAAAAGTCAGGACGTATAAATGGTTTCCATGGACGTTTGGGCGATTTGGGCGTTATCGACGAT
AGTTTTGACGTTGCTATTTCTACTGCTTGTCCGAGACTAGATGATGTCGTGGTTGATACTGTAGAATGTGCGCAACACTGCATCGACTACTTAAGAAAAAACAAA
CTTGGTTATGCAAGGTTTATTCTCTTGGATAGGTTACGCCAATTCAATTTACAACCTATCAGTACACCAGAAAATGTACCGAGACTATTTGATTTAGTTAAACCT
AAAAACCCAAAATTCTCAAATGCATTTTACAGTGTTCTTAGAGACACTTTGGTTGCTCAGAATTTAAAACAAGCCAATAATGTAGCATATGGGAAGAAAAGATTT
AGAGTTGTCACTGTGGATGGGAAATTAATTGATATTTCTGGTACAATGAGTGGTGGTGGCAACCATGTAGCAAAAGGTCTAATGAAATTAGGTACGAATCAGTCA
GACAAGGTTGATGATTACACCCCCGAGGAAGTAGATAAAATTGAGCGTGAGCTATCTGAAAGAGAAAATAACTTCCGCGTGGCAAGCGATACGGTCCACGAGATG
GAGGAAGAACTGAAAAAATTGAGGGACCACGAACCAGACTTGGAATCACAAATATCAAAGGCAGAAATGGAAGCTGATTCCTTGGCGAGTGAATTGACACTGGCA
GAACAACAAGTGAAAGAGGCAGAAATGGCGTACGTCAAGGCAGTTAGTGACAAAGCGCAACTAAACGTGGTGATGAAGAATTTGGAACGCTTGAGAGGCGAATAC
AATGATTTGCAATCCGAAACAAAAACTAAAAAGGAAAAGATCAAAGGCTTGCAAGACGAAATCATGAAAATTGGTGGTATCAAATTGCAAATGCAAAATTCAAAA
GTTGAATCAGTTTGTCAGAAATTGGATATTCTAGTGGCCAAACTTAAAAAAGTCAAATCTGCCTCAAAGAAGTCAGGAGGAGATGTCGTAAAGTTTCAAAAACTG
CTCCAAAACTCTGAAAGAGACGTAGAACTATCATCAGATGAGTTAAAAGTCATCGAAGAACAACTAAAACATACAAAACTGGCTTTGGCAGAAAATGACACAAAT
ATGAATGAGACGCTCAACTTGAAAGTTGAATTAAAAGAACAGAGCGAACAACTGAAGGAACAAATGGAGGACATGGAGGAAAGCATCAATGAATTTAAATCTATA
GAAATCGAAATGAAGAACAAGCTGGAAAAATTGAACTCACTGTTGACGTACATCAAAAGTGAGATAACGCAGCAAGAAAAAGGATTAAACGAACTATCAATTAGG
GATGTAACCCACACCCTGGGAATGTTAGACGATAATAAAATGGACTCAGTGAAAGAGGATGTTAAAAACAATCAAGAACTTGATCAGGAATACCGGTCCTGTGAA
ACTCAAGATGAGAGTGAAATAAAAGACGCTGAGACTTCTTGTGACAATTATCATCCTATGAACATTGATGAGACTTCAGATGAGGTATCCAGAGGGATACCAAGA
CTTTCTGAGGACGAATTAAGGGAGTTGGACGTAGAACTGATTGAAAGTAAAATAAATGAATTGTCATATTATGTCGAAGAGACTAACGTGGATATTGGAGTTTTG
GAAGAGTACGCTAGGCGCTTAGCAGAGTTCAAAAGAAGGAAGCTGGATTTAAATAATGCTGTTCAAAAAAGAGATGAAGTTAAGGAACAATTAGGAATACTTAAA
AAGAAAAGATTTGATGAATTTATGGCTGGCTTTAATATCATATCAATGACCCTAAAAGAAATGTACCAAATGATTACTATGGGTGGAAATGCTGAATTAGAACTT
GTGGATAGTCTAGATCCTTTTTCTGAAGGAGTTACGTTTAGTGTTATGCCTCCTAAAAAGAGTTGGAGAAATATAACAAACCTTTCAGGTGGTGAGAAAACACTA
AGCTCCTTGGCTTTGGTTTTTGCTTTACATAAGTATAAACCAACCCCCCTTTATGTCATGGATGAAATAGATGCCGCTCTGGATTTCAGAAATGTCTCAATCGTA
GCTAACTATATCAAAGAAAGAACCAAGAATGCACAGTTTATTGTTATTTCGCTGAGAAATAACATGTTCGAATTAGCGCAACAGTTAGTTGGTGTTTATAAAAGA
GATAATAGAACCAAAAGTACCACGATTAAAAACATAGATATCTTAAACAGAACTTAG 
WT aa sequence 1418 aa vs Sample aa sequence 1418 aa (mutation position 1391) 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
MSDSPLSKRQKRKSAQEPELSLDQGDAEEDSQVENRVNLSENTPEPDLPALEASYSKSYTPRKLVLSSGENRYAFSQPTNSTTTSLHVPNLQPPKTSSRGRDHKS
YSQSPPRSPGRSPTRRLELLQLSPVKNSRVELQKIYDRHQSSSKQQSRLFINELVLENFKSYAGKQVVGPFHTSFSAVVGPNGSGKSNVIDSMLFVFGFRANKMR
QDRLSDLIHKSEAFPSLQSCSVAVHFQYVIDESSGTSRIDEEKPGLIITRKAFKNNSSKYYINEKESSYTEVTKLLKNEGIDLDHKRFLILQGEVENIAQMKPKA
EKESDDGLLEYLEDIIGTANYKPLIEERMGQIENLNEVCLEKENRFEIVDREKNSLESGKETALEFLEKEKQLTLLRSKLFQFKLLQSNSKLASTLEKISSSNKD
LEDEKMKFQESLKKVDEIKAQRKEIKDRISSCSSKEKTLVLERRELEGTRVSLEERTKNLVSKMEKAEKTLKSTKHSISEAENMLEELRGQQTEHETEIKDLTQL
LEKERSILDDIKLSLKDKTKNISAEIIRHEKELEPWDLQLQEKESQIQLAESELSLLEETQAKLKKNVETLEEKILAKKTHKQELQDLILDLKKKLNSLKDERSQ
GEKNFTSAHLKLKEMQKVLNAHRQRAMEARSSLSKAQNKSKVLTALSRLQKSGRINGFHGRLGDLGVIDDSFDVAISTACPRLDDVVVDTVECAQHCIDYLRKNK
LGYARFILLDRLRQFNLQPISTPENVPRLFDLVKPKNPKFSNAFYSVLRDTLVAQNLKQANNVAYGKKRFRVVTVDGKLIDISGTMSGGGNHVAKGLMKLGTNQS
DKVDDYTPEEVDKIERELSERENNFRVASDTVHEMEEELKKLRDHEPDLESQISKAEMEADSLASELTLAEQQVKEAEMAYVKAVSDKAQLNVVMKNLERLRGEY
NDLQSETKTKKEKIKGLQDEIMKIGGIKLQMQNSKVESVCQKLDILVAKLKKVKSASKKSGGDVVKFQKLLQNSERDVELSSDELKVIEEQLKHTKLALAENDTN
MNETLNLKVELKEQSEQLKEQMEDMEESINEFKSIEIEMKNKLEKLNSLLTYIKSEITQQEKGLNELSIRDVTHTLGMLDDNKMDSVKEDVKNNQELDQEYRSCE
TQDESEIKDAETSCDNYHPMNIDETSDEVSRGIPRLSEDELRELDVELIESKINELSYYVEETNVDIGVLEEYARRLAEFKRRKLDLNNAVQKRDEVKEQLGILK
KKRFDEFMAGFNIISMTLKEMYQMITMGGNAELELVDSLDPFSEGVTFSVMPPKKSWRNITNLSGGEKTLSSLALVFALHKYKPTPLYVMDEIDAALDFRNVSIV
ANYIKERTKNAQFIVISLRNNMFELAQQLVGVYKRDNRTKSTTIKNIDILNRT 
 
Poly 144: chr12 307483 
MB220:     TCGGAACGTATAGAGACTTT:T:TCAATTCTTATTACTAACAC 
BJ4741:    TCGGAACGTATAGAGACTTT:G:TCAATTCTTATTACTAACAC 
genome:    TCGGAACGTATAGAGACTTT:G:TCAATTCTTATTACTAACAC 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 8228) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGAAAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2743) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIEKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 145: chr12 307581 
MB220:     CGAGAGATCAGTTCTGAGTA:G:TTTCAGCGATCTTAAAATGT 
BJ4741:    CGAGAGATCAGTTCTGAGTA:A:TTTCAGCGATCTTAAAATGT 
genome:    CGAGAGATCAGTTCTGAGTA:A:TTTCAGCGATCTTAAAATGT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 8130) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAACTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2711) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
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TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
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QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
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KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
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TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
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Poly 146: chr12 308610 
MB220:     TGGTTCACAGCTCAAACTTA:A:CTGTTGCTTGGCTGATGTTA 
BJ4741:    TGGTTCACAGCTCAAACTTA:G:CTGTTGCTTGGCTGATGTTA 
genome:    TGGTTCACAGCTCAAACTTA:G:CTGTTGCTTGGCTGATGTTA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 7101) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGTTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2368) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 147: chr12 308683 
MB220:     CGCTTATAATCAACATTCTG:C:GAAGAAGGTTTTGTAAAGTT 
BJ4741:    CGCTTATAATCAACATTCTG:T:GAAGAAGGTTTTGTAAAGTT 
genome:    CGCTTATAATCAACATTCTG:T:GAAGAAGGTTTTGTAAAGTT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 7028) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCGCAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2343) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
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ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
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Poly 148: chr12 308782 
MB220:     ATTAATAAAGGAGCACATCC:T:GCATACAAAGTATTATGCGT 
BJ4741:    ATTAATAAAGGAGCACATCC:C:GCATACAAAGTATTATGCGT 
genome:    ATTAATAAAGGAGCACATCC:C:GCATACAAAGTATTATGCGT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6929) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCA
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2310) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
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DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
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FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
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Poly 149: chr12 309218 
MB220:     ATCTAAAAAACCAATCTTTC:C:ACTCACCACATCTTTTGAAC 
BJ4741:    ATCTAAAAAACCAATCTTTC:A:ACTCACCACATCTTTTGAAC 
genome:    ATCTAAAAAACCAATCTTTC:A:ACTCACCACATCTTTTGAAC 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 6493) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTGGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 2165) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
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MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
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Poly 150: chr12 309986 
MB220:     GTGCCTGCTTCTCTTTTTTT:T:GTAGATTTGAACTAAAGAAT 
BJ4741:    GTGCCTGCTTCTCTTTTTTT:G:GTAGATTTGAACTAAAGAAT 
genome:    GTGCCTGCTTCTCTTTTTTT:G:GTAGATTTGAACTAAAGAAT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 5725) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACAAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1909) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLQKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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Poly 151: chr12 310384 
MB220:     AAATAACATGACAAGACTGT:G:TTAATTTTCTGGTCGACAAA 
BJ4741:    AAATAACATGACAAGACTGT:A:TTAATTTTCTGGTCGACAAA 
genome:    AAATAACATGACAAGACTGT:A:TTAATTTTCTGGTCGACAAA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 5327) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAACACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1776) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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Poly 152: chr12 310593 
MB220:     TGCCTCAGTAGTCGCTAAAA:T:TGAAAAGTCGCGCAGTTGAG 
BJ4741:    TGCCTCAGTAGTCGCTAAAA:C:TGAAAAGTCGCGCAGTTGAG 
genome:    TGCCTCAGTAGTCGCTAAAA:C:TGAAAAGTCGCGCAGTTGAG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 5118) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAATTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1707) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
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LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
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DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSILATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
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Poly 153: chr12 310750 
MB220:     CTACCCCCAACTGTTCTACT:T:ATCAGCTTCGTTTGGTCCAT 
BJ4741:    CTACCCCCAACTGTTCTACT:C:ATCAGCTTCGTTTGGTCCAT 
genome:    CTACCCCCAACTGTTCTACT:C:ATCAGCTTCGTTTGGTCCAT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 4961) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATAAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1654) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
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FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLISRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
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KLVYLAEKQYVKILDDTH 
 
Poly 154: chr12 310963 
MB220:     CTTCCCGTAATTTCAATAGT:C:TCTTCTCGATTTGAAGGTAA 
BJ4741:    CTTCCCGTAATTTCAATAGT:T:TCTTCTCGATTTGAAGGTAA 
genome:    CTTCCCGTAATTTCAATAGT:T:TCTTCTCGATTTGAAGGTAA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 4748) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAGACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1583) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
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SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
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Poly 155: chr12 311520 
MB220:     AGAATTAAAAGAAGTGCAAA:G:CTCTTGAATAAGATTTCCCT 
BJ4741:    AGAATTAAAAGAAGTGCAAA:C:CTCTTGAATAAGATTTCCCT 
genome:    AGAATTAAAAGAAGTGCAAA:C:CTCTTGAATAAGATTTCCCT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 4191) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGCTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1398) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
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TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
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ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
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Poly 156: chr12 311764 
MB220:     ACCTTTGCTAAAGCTGCTAC:C:TCTAATAATTTATTTGTTCG 
BJ4741:    ACCTTTGCTAAAGCTGCTAC:T:TCTAATAATTTATTTGTTCG 
genome:    ACCTTTGCTAAAGCTGCTAC:T:TCTAATAATTTATTTGTTCG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3947) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAGGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1316) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
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DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
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KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
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FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
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Poly 157: chr12 311869 
MB220:     TCCTCACCTGTCTCTTGCCA:A:ATTAAATTTAGATAAGCAAT 
BJ4741:    TCCTCACCTGTCTCTTGCCA:G:ATTAAATTTAGATAAGCAAT 
genome:    TCCTCACCTGTCTCTTGCCA:G:ATTAAATTTAGATAAGCAAT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3842) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATTTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1281) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
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Poly 158: chr12 311917 
MB220:     TCAATGTTTGAAATAGAAGT:A:ATCCCTTCTTGAAGGTTGCT 
BJ4741:    TCAATGTTTGAAATAGAAGT:G:ATCCCTTCTTGAAGGTTGCT 
genome:    TCAATGTTTGAAATAGAAGT:G:ATCCCTTCTTGAAGGTTGCT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3794) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATTACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1265) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
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DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
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KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
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IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
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Poly 159: chr12 312115 
MB220:     TTTCTGTCTTCTGTAAAAGC:A:ACAGGTTTGAAGCTTGAAGG 
BJ4741:    TTTCTGTCTTCTGTAAAAGC:G:ACAGGTTTGAAGCTTGAAGG 
genome:    TTTCTGTCTTCTGTAAAAGC:G:ACAGGTTTGAAGCTTGAAGG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3596) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTTGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1199) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
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Poly 160: chr12 312143 
MB220:     TGAAGCTTGAAGGGTCCGCT:C:CTTCGTCATTATCATCTTCA 
BJ4741:    TGAAGCTTGAAGGGTCCGCT:T:CTTCGTCATTATCATCTTCA 
genome:    TGAAGCTTGAAGGGTCCGCT:T:CTTCGTCATTATCATCTTCA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3568) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGGA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1190) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
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ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
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Poly 161: chr12 312148 
MB220:     CTTGAAGGGTCCGCTTCTTC:C:TCATTATCATCTTCACTGAA 
BJ4741:    CTTGAAGGGTCCGCTTCTTC:G:TCATTATCATCTTCACTGAA 
genome:    CTTGAAGGGTCCGCTTCTTC:G:TCATTATCATCTTCACTGAA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3563) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGAGGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1188) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNEEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 162: chr12 312379 
MB220:     TATGTATCCGAATCCTGATA:A:AACAGCGGAAGAAGAAAAGG 
BJ4741:    TATGTATCCGAATCCTGATA:G:AACAGCGGAAGAAGAAAAGG 
genome:    TATGTATCCGAATCCTGATA:G:AACAGCGGAAGAAGAAAAGG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3332) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTTTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1111) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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Poly 163: chr12 312553 
MB220:     CCATCGCCCATCACGCAATT:C:AACGAAATTGTCAATTTTGG 
BJ4741:    CCATCGCCCATCACGCAATT:T:AACGAAATTGTCAATTTTGG 
genome:    CCATCGCCCATCACGCAATT:T:AACGAAATTGTCAATTTTGG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3158) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTGAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1053) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 164: chr12 312712 
MB220:     CTTATTTTTTCAACGTGCAC:A:GTTAGCGAGGTCATATCATT 
BJ4741:    CTTATTTTTTCAACGTGCAC:G:GTTAGCGAGGTCATATCATT 
genome:    CTTATTTTTTCAACGTGCAC:G:GTTAGCGAGGTCATATCATT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2999) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACTGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 1000) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 165: chr12 312964 
MB220:     CCGTGCTCTTGCTCATCAGC:A:CCGTTATTACGACGTATAAA 
BJ4741:    CCGTGCTCTTGCTCATCAGC:T:CCGTTATTACGACGTATAAA 
genome:    CCGTGCTCTTGCTCATCAGC:T:CCGTTATTACGACGTATAAA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2747) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGTGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 916) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 166: chr12 313087 
MB220:     TTACAACTTCTGAAATCCAC:G:ACAAGTTCGGCAAAATGTAG 
BJ4741:    TTACAACTTCTGAAATCCAC:T:ACAAGTTCGGCAAAATGTAG 
genome:    TTACAACTTCTGAAATCCAC:T:ACAAGTTCGGCAAAATGTAG 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2624) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTC
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 875) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
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Poly 167: chr12 313300 
MB220:     TCTACAGTAGATGCCAAATC:C:GCCACCGAGCTTTTCGTAGT 
BJ4741:    TCTACAGTAGATGCCAAATC:T:GCCACCGAGCTTTTCGTAGT 
genome:    TCTACAGTAGATGCCAAATC:T:GCCACCGAGCTTTTCGTAGT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2411) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCGGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 804) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 168: chr12 313354 
MB220:     TCCCTAGCGCCAAGGACACC:C:GTGTACTCTTCTGACGTCAC 
BJ4741:    TCCCTAGCGCCAAGGACACC:T:GTGTACTCTTCTGACGTCAC 
genome:    TCCCTAGCGCCAAGGACACC:T:GTGTACTCTTCTGACGTCAC 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2357) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACGGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 786) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 169: chr12 313789 
MB220:     TGATCATTGACGTTTAAGTA:G:ATGGAATATCCTTCCATTTC 
BJ4741:    TGATCATTGACGTTTAAGTA:A:ATGGAATATCCTTCCATTTC 
genome:    TGATCATTGACGTTTAAGTA:A:ATGGAATATCCTTCCATTTC 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1922) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATCTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 641) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
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Poly 170: chr12 313792 
MB220:     TCATTGACGTTTAAGTAAAT:A:GAATATCCTTCCATTTCCCA 
BJ4741:    TCATTGACGTTTAAGTAAAT:G:GAATATCCTTCCATTTCCCA 
genome:    TCATTGACGTTTAAGTAAAT:G:GAATATCCTTCCATTTCCCA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1919) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCTATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 640) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Poly 171: chr12 313828 
MB220:     TCCCAATTGACTTTGTATAC:A:AATGGTCTAAAAAGTTCGTA 
BJ4741:    TCCCAATTGACTTTGTATAC:G:AATGGTCTAAAAAGTTCGTA 
genome:    TCCCAATTGACTTTGTATAC:G:AATGGTCTAAAAAGTTCGTA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1883) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTTGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 628) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
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FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
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LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
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SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
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QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
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ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
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Poly 172: chr12 313858 
MB220:     AAAAGTTCGTAAGGCGTAGG:G:TCACCAGCGGAAAAGTCTGA 
BJ4741:    AAAAGTTCGTAAGGCGTAGG:A:TCACCAGCGGAAAAGTCTGA 
genome:    AAAAGTTCGTAAGGCGTAGG:A:TCACCAGCGGAAAAGTCTGA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1853) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGACCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 618) 
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Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
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SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1766) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAATATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 589) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
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ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
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VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
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Poly 174: chr12 314131 
MB220:     CAAACACTTATATTGAAATT:C:GCATAGGTGTCCTTACAAAA 
BJ4741:    CAAACACTTATATTGAAATT:T:GCATAGGTGTCCTTACAAAA 
genome:    CAAACACTTATATTGAAATT:T:GCATAGGTGTCCTTACAAAA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1580) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCGAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 527) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 383) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCGTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 128) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
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TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
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ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
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Poly 176: chr12 315363 
MB220:     TTTGCCAGAAGAAGACTTGT:C:ATTCTCTATCAATTCTGCTT 
BJ4741:    TTTGCCAGAAGAAGACTTGT:T:ATTCTCTATCAATTCTGCTT 
genome:    TTTGCCAGAAGAAGACTTGT:T:ATTCTCTATCAATTCTGCTT 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 348) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATGACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 117) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENDKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
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Name YLR087C 
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Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 272) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACGATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 91) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 178: chr12 315501 
MB220:     TCGACCACCTAGTAAGGAGA:T:ACGAAGTGTCTCAACATTTA 
BJ4741:    TCGACCACCTAGTAAGGAGA:C:ACGAAGTGTCTCAACATTTA 
genome:    TCGACCACCTAGTAAGGAGA:C:ACGAAGTGTCTCAACATTTA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 210) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
ATCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 71) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRISLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 179: chr12 315523 
MB220:     CGAAGTGTCTCAACATTTAT:T:TTGATTTTCGCTCGTTTCCA 
BJ4741:    CGAAGTGTCTCAACATTTAT:C:TTGATTTTCGCTCGTTTCCA 
genome:    CGAAGTGTCTCAACATTTAT:C:TTGATTTTCGCTCGTTTCCA 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 188) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAAATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 63) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
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Poly 180: chr12 315622 
MB220:     ATCATTGTCAAACATACTAC:C:ACCGTGAGAATCCAATCTAC 
BJ4741:    ATCATTGTCAAACATACTAC:T:ACCGTGAGAATCCAATCTAC 
genome:    ATCATTGTCAAACATACTAC:T:ACCGTGAGAATCCAATCTAC 
Overlapping gene(s): 
Locus YLR087C 
Alias CSF1 
Name YLR087C 
Note Protein required for fermentation at low temperature; the authentic, non-tagged protein is 
detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0006113 
dbxref SGD:S000004077 
gene CSF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR087C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 89) 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTAGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
ATGGAAGCTATTTCACAATTACGTGGTGTTCCATTGACACACCAAAAGGACTTTAGCTGGGTCTTTTTAGTAGATTGGATTCTCACGGTGGTAGTATGTTTGACA
ATGATATTCTACATGGGAAGAATCTATGCATACCTTGTAAGTTTTATATTAGAATGGCTACTATGGAAACGAGCGAAAATCAAGATAAATGTTGAGACACTTCGT
GTCTCCTTACTAGGTGGTCGAATACATTTTAAAAACCTTTCCGTAATACACAAAGATTATACAATTTCGGTATTAGAGGGTAGTTTAACATGGAAATACTGGCTT
TTAAATTGCAGAAAAGCAGAATTGATAGAGAATAACAAGTCTTCTTCTGGCAAAAAAGCAAAGCTTCCCTGTAAAATTTCCGTAGAATGTGAAGGTCTAGAAATT
TTTATTTACAACAGAACAGTGGCGTACGATAATGTTATAAACTTACTATCAAAAGATGAACGCGATAAATTTGAAAAATACCTTAATGAGCATTCTTTTCCTGAA
CCTTTTAGCGATGGAAGTAGTGCTGATAAATTAGATGAAGATCTAAGCGAATCTGCATACACAACGAACTCTGATGCATCAATTGTTAATGACAGGGACTACCAA
GAAACAGATATCGGCAAACATCCAAAGCTACTGATGTTTTTACCAATTGAGCTTAAATTTAGCCGCGGTTCCCTACTGTTAGGAAACAAATTCACGCCATCTGTT
ATGATTCTAAGTTATGAAAGTGGAAAAGGCATAATAGATGTTTTACCTCCAAAAGAGCGATTAGATTTATACAGAAATAAAACACAGATGGAATTCAAAAACTTC
GAAATTTCTATCAAACAAAATATTGGTTACGATGATGCTATTGGATTGAAGTTTAAAATAGATAGAGGGAAAGTGTCAAAGTTATGGAAAACGTTTGTACGAGTC
TTTCAGATAGTAACCAAGCCTGTTGTACCGAAAAAGACTAAAAAAAGCGCAGGCACATCAGATGACAATTTCTATCATAAATGGAAAGGTTTATCTCTTTATAAG
GCTTCTGCGGGCGACGCTAAAGCAAGTGATTTAGATGATGTTGAGTTCGATTTGACGAACCATGAATATGCTAAATTTACATCAATTTTAAAATGCCCAAAGGTC
ACAATTGCATATGACGTGGATGTTCCGGGCGTTGTGCCACATGGTGCACATCCGACAATACCTGATATTGATGGACCAGATGTGGGCAATAACGGAGCACCTCCA
GATTTTGCTTTAGATGTTCAAATTCACGGAGGATCCATCTGTTACGGACCTTGGGCTCAAAGACAAGTCAGTCATCTACAAAGAGTTCTATCACCGGTAGTTTCA
AGGACAGCCAAACCTATAAAAAAACTCCCGCCAGGTTCTAGAAGAATATATACACTTTTCAGGATGAATATATCAATAATGGAAGATACTACTTGGCGTATACCG
ACGAGGGAAAGTAGCAAAGACCCCGAATTTTTGAAACACTACAAAGAAACTAATGAAGAATATAGGCCATTTGGATGGATGGATCTCCGATTTTGTAAGGACACC
TATGCAAATTTCAATATAAGTGTTTGTCCTACAGTGCAAGGTTTTCAGAATAATTTCCATGTTCATTTCCTGGAAACCGAAATTAGGTCAAGTGTTAATCACGAT
ATTTTGTTAAAAAGCAAGGTATTCGATATTGATGGGGATATTGGATATCCATTGGGTTGGAATAGCAAAGCTATATGGATAATTAACATGAAGTCAGAACAATTA
GAGGCGTTTCTGCTACGTGAGCATATAACTTTAGTTGCAGATACGCTTTCAGACTTTTCCGCTGGTGATCCTACGCCTTACGAACTTTTTAGACCATTCGTATAC
AAAGTCAATTGGGAAATGGAAGGATATTCCATTTACTTAAACGTCAATGATCACAATATTGTTAACAATCCGTTAGATTTTAACGAAAACTGTTATTTATCCCTT
CATGGTGATAAGCTTTCAATTGATGTCACGGTACCCCGTGAGAGTATTTTGGGGACATACACAGATATGTCCTACGAGATCTCAACTCCAATGTTCAGAATGATG
TTAAATACCCCCCCTTGGAATACATTGAACGAATTCATGAAACATAAAGAAGTGGGGAGAGCATACGACTTTACAATTAAAGGTTCTTACCTTCTCTATTCCGAG
TTAGATATTGATAATGTCGATACGCTAGTCATAGAGTGTAACAGCAAGAGTACAGTACTTCACTGCTATGGGTTTGTCATGAGGTATTTAACAAACGTAAAGATG
AATTACTTCGGTGAATTTTTTAATTTTGTGACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGATGTCACTACGAAAAGCTCGGTGGCAGAT
TTGGCATCTACTGTAGATTCAGGGTACCAAAATAGCAGTCTAAAGAACGAATCTGAGGATAAAGGTCCTATGAAAAGGTCAGATTTGAAAAGGACTACCAACGAA
ACTGATATTTGGTTCACATTTTCGGTTTGGGATGGTGCTCTGATATTACCAGAAACGATTTACAGTTTTGATCCATGCATTGCACTACATTTTGCCGAACTTGTA
GTGGATTTCAGAAGTTGTAATTATTATATGGACATAATGGCGGTTCTCAACGGGACTTCAATAAAGCGGCACGTTTCAAAACAAATAAATGAAGTATTTGATTTT
ATACGTCGTAATAACGGAGCTGATGAGCAAGAGCACGGATTGCTTTCGGACCTCACCATTCATGGACATAGAATGTATGGATTACCACCCACAGAACCTACCTAC
TTTTGTCAATGGGATATCAATCTCGGAGATTTATGCATTGATTCAGATATTGAATTTATAAAGGGATTCTTTAATTCCTTTTATAAGATAGGTTTTGGCTACAAT
GACTTGGAAAATATATTATTATATGACACTGAGACCATTAATGATATGACCTCGCTAACCGTGCACGTTGAAAAAATAAGAATAGGCCTTAAAGATCCGGTGATG
AAATCTCAATCAGTTATTAGTGCTGAATCGATATTGTTTACTTTGATCGACTTTGAAAACGAAAAATATTCACAAAGAATAGACGTGAAAATTCCAAAATTGACA
ATTTCGTTAAATTGCGTGATGGGCGATGGCGTAGACACATCATTTCTCAAATTCGAAACAAAATTAAGATTTACAAACTTTGAGCAATACAAGGATATCGATAAA
AAAAGATCAGAACAACGCAGATATATAACAATACACGATTCACCCTATCATAGGTGTCCTTTTCTTCTTCCGCTGTTCTATCAGGATTCGGATACATACCAAAAC
CTGTACGGGGCTATAGCACCATCTTCGTCTATCCCAACTTTACCTCTTCCCACTTTGCCTGATACTATAGATTATATCATTGAAGATATTGTGGGCGAGTATGCT
ACCCTTCTGGAGACCACAAATCCATTCAAGAACATATTCGCAGAAACTCCATCAACTATGGAGCCTTCAAGAGCCAGCTTCAGTGAAGATGATAATGACGAAGAA
GCGGACCCTTCAAGCTTCAAACCTGTCGCTTTTACAGAAGACAGAAACCACGAAAGGGATAACTATGTTGTTGATGTTTCATATATTCTGTTGGATGTCGACCCG
TTGCTTTTTATTTTCGCTAAGAGTTTATTAGAACAGCTTTACTCTGAAAACATGGTACAAGTCTTAGACGATATTGAAATTGGGATTGTGAAACGATTAAGCAAC
CTTCAAGAAGGGATCACTTCTATTTCAAACATTGATATCCATATTGCTTATCTAAATTTAATCTGGCAAGAGACAGGTGAGGAAGGTTTTGAGCTCTATTTAGAT
CGTATTGATTATCAAATGAGTGAAAAGTCTCTAGAGAAGAACCGAACAAATAAATTATTAGAAGTAGCAGCTTTAGCAAAGGTAAAAACTGTCAGAGTGACTGTT
AACCAGAAGAAAAATCCAGACTTGTCTGAAGATCGTCCCCCTGCACTGTCGCTAGGGATTGAGGGTTTCGAAGTATGGTCTTCTACAGAAGATAGACAAGTTAAC
TCATTAAACTTAACGTCATCAGATATTACCATAGACGAATCTCAAATGGAATGGCTGTTTGAGTACTGTAGTGACCAGGGAAATCTTATTCAAGAGGTTTGCACT
TCTTTTAATTCTATTCAGAACACCAGAAGTAATTCAAAGACAGAACTCATTTCAAAGCTCACAGCCGCAAGCGAATATTATCAAATTAGTCATGATCCTTACGTC
ATAACAAAACCTGCTTTTATTATGAGACTTTCCAAAGGGCATGTGCGTGAGAATCGTAGTTGGAAAATTATTACGCGTCTGAGACACATTTTAACGTACCTTCCT
GATGATTGGCAAAGCAACATCGACGAAGTGCTAAAAGAAAAGAAATATACCTCTGCTAAAGATGCAAAAAATATCTTCATGTCTGTGTTTTCGACTTGGAGAAAT
TGGGAGTTCTCAGATGTTGCAAGGTCGTATATATACGGCAAATTATTCACGGCAGAAAATGAGAAACATAAACAAAATTTGATTAAAAAATTGTTGAAGTGTACC
ATGGGATCATTTTACCTTACTGTTTATGGTGAGGGATATGAGGTTGAGCATAATTTTGTTGTTGCGGATGCCAATCTGGTAGTGGATTTGACGCCTCCGGTGACA
AGCTTACCTTCAAATCGAGAAGAAACTATTGAAATTACGGGAAGAGTAGGCTCAGTAAAAGGAAAATTCAGTGATAGGTTACTTAAATTGCAAGATCTTATTCCA
CTCATTGCAGCAGTGGGCGAAGATGACAAAAGTGATCCAAAAAAGGAGTTATCAAAGCAATTCAAAATGAACACCGTTTTATTAGTGGATAAAAGTGAACTGCAA
CTGGTCATGGACCAAACGAAGCTGATGAGTAGAACAGTTGGGGGTAGAGTTAGTTTACTATGGGAAAATCTAAAAGATTCAACTAGTCAAGCGGGTTCATTGGTT
ATATTTTCCCAGAAATCGGAAGTGTGGTTAAAACACACATCTGTCATTTTGGGAGAAGCTCAACTGCGCGACTTTTCAGTTTTAGCGACTACTGAGGCATGGTCA
CACAAGCCTACGATTCTGATAAACAACCAGTGCGCAGATCTTCATTTTAGAGCAATGAGTTCAACTGAGCAATTAGTAACCGCTATTACTGAAATTAGGGAAAGT
CTGATGATGATTAAAGAGCGCATAAAGTTTAAACCTAAATCAAAGAAAAAGTCCCAATTTGTCGACCAGAAAATTAATACAGTCTTGTCATGTTATTTTTCAAAC
GTTAGTTCTGAAGTTATGCCGCTCTCGCCATTTTATATTCGTCACGAAGCCAAGCAGCTTGATATATATTTTAACAAATTCGGTTCAAATGAGATTTTGTTAAGC
ATATGGGATACTGATTTTTTCATGACATCGCACCAGACAAAGGAGCAATACCTAAGGTTTTCATTTGGCGATATTGAAATTAAAGGAGGAATTTCTAGAGAAGGC
TATTCGTTGATAAACGTTGACATCTCAATATCTATGATTAAGTTAACCTTTTCGGAGCCGCGCCGTATTGTAAACAGTTTTTTACAAGATGAAAAGCTTGCTTCT
CAGGGTATCAATCTGTTATATTCCCTGAAGCCTTTATTCTTTAGTTCAAATCTACCAAAAAAAGAGAAGCAGGCACCCTCGATAATGATAAATTGGACATTAGAT
ACTAGCATTACTTATTTTGGTGTTCTTGTGCCAGTGGCTTCCACGTATTTCGTGTTTGAATTACATATGCTGCTACTTTCTCTGACCAATACGAATAACGGTATG
TTACCAGAAGAAACCAAGGTGACGGGACAGTTTTCCATCGAAAACATCCTATTTCTAATAAAGGAGCGGTCACTACCCATTGGTCTTTCCAAATTACTCGACTTT
TCCATAAAAGTATCAACCCTACAAAGAACGGTTGATACGGAGCAGTCATTCCAAGTGGAAAGTTCTCATTTCAGGGTCTGCTTATCTCCTGATTCTCTATTAAGA
TTAATGTGGGGCGCGCATAAATTGCTAGACTTGAGCCATTACTATTCAAGACGCCATGCCCCTAATATTTGGAACACTAAGATGTTCACCGGTAAAAGTGATAAG
TCAAAAGAAATGCCCATAAATTTCCGTTCAATACACATCCTGTCCTATAAATTTTGTATTGGGTGGATATTCCAGTATGGAGCAGGCTCCAATCCTGGGTTAATG
TTAGGTTATAACAGATTGTTTTCAGCATATGAAAAGGATTTTGGGAAATTCACAGTTGTGGACGCTTTTTTCTCTGTTGCGAATGGTAATACCTCAAGCACTTTT
TTCTCTGAAGGAAACGAGAAAGACAAATATAATAGAAGTTTCTTGCCAAACATGCAAATATCCTACTGGTTCAAAAGATGTGGTGAGTTGAAAGATTGGTTTTTT
AGATTTCATGGTGAAGCACTGGATGTAAACTTTGTCCCGTCATTCATGGATGTCATTGAGTCTACTTTACAATCCATGCGAGCATTTCAAGAGCTGAAAAAGAAC
ATTCTGGATGTGTCCGAGAGTTTGCGTGCGGAAAATGATAATTCTTATGCTAGTACCAGTGTCGAAAGTGCTTCGAGTAGTTTGGCTCCCTTTCTCGATAACATT
AGATCTGTTAACTCAAATTTCAAGTATGACGGTGGTGTATTTAGGGTTTACACGTACGAAGATATTGAAACCAAGAGTGAGCCATCTTTTGAAATAAAAAGTCCA
GTAGTCACTATAAACTGTACATATAAACATGATGAAGATAAAGTTAAGCCACATAAATTCAGAACATTAATCACTGTCGACCCAACGCATAATACTTTGTATGCG
GGATGTGCTCCTTTATTAATGGAATTTTCTGAAAGTCTGCAAAAGATGATAAAGAAACATAGCACCGACGAAAAACCAAACTTTACAAAACCTTCTTCACAGAAT
GTTGATTATAAGCGACTTTTGGATCAATTTGATGTGGCTGTAAAACTAACATCAGCCAAGCAACAGCTAAGTTTGAGCTGTGAACCAAAAGCTAAGGTTCAGGCA
GATGTTGGATTTGAATCGTTTTTGTTCAGTATGGCTACCAATGAGTTCGACTCTGAACAGCCTTTGGAGTTTTCTTTAACTCTAGAACACACAAAAGCGTCCATT
AAGCACATATTTTCAAGAGAAGTAAGTACGTCCTTTGAAGTTGGTTTCATGGACTTGACGCTTTTATTTACACATCCTGATGTAATCAGTATGTATGGAACGGGG
TTGGTTTCTGATCTAAGCGTCTTCTTCAATGTAAAGCAGCTCCAGAACCTGTATTTATTCTTGGACATATGGAGGTTCAGTAGCATTTTACACACACGGCCAGTG
CAAAGAACTGTTAATAAGGAAATTGAAATGAGTTCATTAACATCAACCAACTATGCCGATGCAGGTACGGAAATACCCTGGTGCTTTACATTAATTTTTACAAAT
GTTAGCGGAGACGTTGATTTGGGTCCTTCTCTCGGTATGATTTCATTAAGGACACAAAGAACATGGCTGGCCACAGATCATTATAACGAGAAGCGGCAGTTACTG
CATGCTTTCACTGACGGTATTAGCTTGACATCAGAAGGTAGACTGAGTGGTTTATTTGAAGTTGCGAATGCAAGTTGGTTATCAGAAGTAAAATGGCCACCTGAA
AAAAGCAAAAATACTCATCCATTAGTTTCCACCTCCCTGAATATTGATGATATAGCGGTAAAGGCTGCTTTTGATTATCATATGTTCTTAATCGGCACTATAAGT
AACATACACTTCCATCTTCATAATGAAAAGGATGCCAAGGGGGTTCTACCTGATTTGCTGCAGGTCTCTTTTTCATCAGATGAAATTATCCTCAGCTCTACTGCA
TTAGTTGTAGCAAATATACTGGATATCTACAACACCATTGTACGTATGAGGCAGGATAATAAAATATCGTATATGGAGACGTTGAGAGATTCCAATCCTGGTGAA
TCTAGGCAACCAATATTATACAAAGACATTTTAAGATCGCTGAAATTACTCAGAACTGATCTCTCGGTGAATATCTCCTCTTCAAAGGTCCAGATTTCGCCAATA
TCTTTATTCGATGTGGAAGTGTTAGTAATAAGAATTGACAAAGTCTCTATACGTTCCGAAACACATTCGGGGAAAAAATTAAAGACAGATTTGCAACTACAAGTT
TTAGATGTTTCTGCAGCGCTTTCTACTTCCAAAGAAGAATTAGATGAGGAAGTTGGAGCTTCCATTGCTATTGATGATTACATGCATTATGCTTCCAAGATTGTC
GGTGGTACTATCATTGATATTCCAAAACTTGCTGTTCATATGACAACTTTACAAGAAGAAAAGACAAATAATTTAGAATATCTATTTGCTTGCTCTTTTTCAGAC
AAAATATCTGTAAGGTGGAATCTAGGGCCTGTAGACTTCATAAAGGAAATGTGGACTACACATGTCAAAGCACTGGCAGTTCGTCGATCCCAGGTAGCAAATATT
TCCTTTGGACAAACTGAGGAAGAACTTGAAGAATCAATTAAAAAGGAAGAAGCCGCTTCAAAGTTTAATTATATTGCACTAGAAGAACCGCAGATCGAAGTGCCT
CAGATAAGAGATCTGGGAGACGCCACTCCACCTATGGAATGGTTTGGTGTCAATAGAAAAAAATTTCCGAAATTCACTCACCAAACCGCAGTTATCCCCGTCCAA
AAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATGATACGCATTAA 
WT aa sequence 2958 aa vs Sample aa sequence 2958 aa (mutation position 30) 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
MEAISQLRGVPLTHQKDFSWVFLVDWILTVVVCLTMIFYMGRIYAYLVSFILEWLLWKRAKIKINVETLRVSLLGGRIHFKNLSVIHKDYTISVLEGSLTWKYWL
LNCRKAELIENNKSSSGKKAKLPCKISVECEGLEIFIYNRTVAYDNVINLLSKDERDKFEKYLNEHSFPEPFSDGSSADKLDEDLSESAYTTNSDASIVNDRDYQ
ETDIGKHPKLLMFLPIELKFSRGSLLLGNKFTPSVMILSYESGKGIIDVLPPKERLDLYRNKTQMEFKNFEISIKQNIGYDDAIGLKFKIDRGKVSKLWKTFVRV
FQIVTKPVVPKKTKKSAGTSDDNFYHKWKGLSLYKASAGDAKASDLDDVEFDLTNHEYAKFTSILKCPKVTIAYDVDVPGVVPHGAHPTIPDIDGPDVGNNGAPP
DFALDVQIHGGSICYGPWAQRQVSHLQRVLSPVVSRTAKPIKKLPPGSRRIYTLFRMNISIMEDTTWRIPTRESSKDPEFLKHYKETNEEYRPFGWMDLRFCKDT
YANFNISVCPTVQGFQNNFHVHFLETEIRSSVNHDILLKSKVFDIDGDIGYPLGWNSKAIWIINMKSEQLEAFLLREHITLVADTLSDFSAGDPTPYELFRPFVY
KVNWEMEGYSIYLNVNDHNIVNNPLDFNENCYLSLHGDKLSIDVTVPRESILGTYTDMSYEISTPMFRMMLNTPPWNTLNEFMKHKEVGRAYDFTIKGSYLLYSE
LDIDNVDTLVIECNSKSTVLHCYGFVMRYLTNVKMNYFGEFFNFVTSEEYTGVLGAREVGDVTTKSSVADLASTVDSGYQNSSLKNESEDKGPMKRSDLKRTTNE
TDIWFTFSVWDGALILPETIYSFDPCIALHFAELVVDFRSCNYYMDIMAVLNGTSIKRHVSKQINEVFDFIRRNNGADEQEHGLLSDLTIHGHRMYGLPPTEPTY
FCQWDINLGDLCIDSDIEFIKGFFNSFYKIGFGYNDLENILLYDTETINDMTSLTVHVEKIRIGLKDPVMKSQSVISAESILFTLIDFENEKYSQRIDVKIPKLT
ISLNCVMGDGVDTSFLKFETKLRFTNFEQYKDIDKKRSEQRRYITIHDSPYHRCPFLLPLFYQDSDTYQNLYGAIAPSSSIPTLPLPTLPDTIDYIIEDIVGEYA
TLLETTNPFKNIFAETPSTMEPSRASFSEDDNDEEADPSSFKPVAFTEDRNHERDNYVVDVSYILLDVDPLLFIFAKSLLEQLYSENMVQVLDDIEIGIVKRLSN
LQEGITSISNIDIHIAYLNLIWQETGEEGFELYLDRIDYQMSEKSLEKNRTNKLLEVAALAKVKTVRVTVNQKKNPDLSEDRPPALSLGIEGFEVWSSTEDRQVN
SLNLTSSDITIDESQMEWLFEYCSDQGNLIQEVCTSFNSIQNTRSNSKTELISKLTAASEYYQISHDPYVITKPAFIMRLSKGHVRENRSWKIITRLRHILTYLP
DDWQSNIDEVLKEKKYTSAKDAKNIFMSVFSTWRNWEFSDVARSYIYGKLFTAENEKHKQNLIKKLLKCTMGSFYLTVYGEGYEVEHNFVVADANLVVDLTPPVT
SLPSNREETIEITGRVGSVKGKFSDRLLKLQDLIPLIAAVGEDDKSDPKKELSKQFKMNTVLLVDKSELQLVMDQTKLMSRTVGGRVSLLWENLKDSTSQAGSLV
IFSQKSEVWLKHTSVILGEAQLRDFSVLATTEAWSHKPTILINNQCADLHFRAMSSTEQLVTAITEIRESLMMIKERIKFKPKSKKKSQFVDQKINTVLSCYFSN
VSSEVMPLSPFYIRHEAKQLDIYFNKFGSNEILLSIWDTDFFMTSHQTKEQYLRFSFGDIEIKGGISREGYSLINVDISISMIKLTFSEPRRIVNSFLQDEKLAS
QGINLLYSLKPLFFSSNLPKKEKQAPSIMINWTLDTSITYFGVLVPVASTYFVFELHMLLLSLTNTNNGMLPEETKVTGQFSIENILFLIKERSLPIGLSKLLDF
SIKVSTLQRTVDTEQSFQVESSHFRVCLSPDSLLRLMWGAHKLLDLSHYYSRRHAPNIWNTKMFTGKSDKSKEMPINFRSIHILSYKFCIGWIFQYGAGSNPGLM
LGYNRLFSAYEKDFGKFTVVDAFFSVANGNTSSTFFSEGNEKDKYNRSFLPNMQISYWFKRCGELKDWFFRFHGEALDVNFVPSFMDVIESTLQSMRAFQELKKN
ILDVSESLRAENDNSYASTSVESASSSLAPFLDNIRSVNSNFKYDGGVFRVYTYEDIETKSEPSFEIKSPVVTINCTYKHDEDKVKPHKFRTLITVDPTHNTLYA
GCAPLLMEFSESLQKMIKKHSTDEKPNFTKPSSQNVDYKRLLDQFDVAVKLTSAKQQLSLSCEPKAKVQADVGFESFLFSMATNEFDSEQPLEFSLTLEHTKASI
KHIFSREVSTSFEVGFMDLTLLFTHPDVISMYGTGLVSDLSVFFNVKQLQNLYLFLDIWRFSSILHTRPVQRTVNKEIEMSSLTSTNYADAGTEIPWCFTLIFTN
VSGDVDLGPSLGMISLRTQRTWLATDHYNEKRQLLHAFTDGISLTSEGRLSGLFEVANASWLSEVKWPPEKSKNTHPLVSTSLNIDDIAVKAAFDYHMFLIGTIS
NIHFHLHNEKDAKGVLPDLLQVSFSSDEIILSSTALVVANILDIYNTIVRMRQDNKISYMETLRDSNPGESRQPILYKDILRSLKLLRTDLSVNISSSKVQISPI
SLFDVEVLVIRIDKVSIRSETHSGKKLKTDLQLQVLDVSAALSTSKEELDEEVGASIAIDDYMHYASKIVGGTIIDIPKLAVHMTTLQEEKTNNLEYLFACSFSD
KISVRWNLGPVDFIKEMWTTHVKALAVRRSQVANISFGQTEEELEESIKKEEAASKFNYIALEEPQIEVPQIRDLGDATPPMEWFGVNRKKFPKFTHQTAVIPVQ
KLVYLAEKQYVKILDDTH 
 
Poly 181: chr12 315817 
MB220:     ATGTTGATAATACCGCAGTA:T:ATTTTTTTTGAGTATCCTGT 
BJ4741:    ATGTTGATAATACCGCAGTA::ATTTTTTTTGAGTATCCTGT 
genome:    ATGTTGATAATACCGCAGTA::ATTTTTTTTGAGTATCCTGT 
No overlapping genes 
 
Poly 182: chr12 315817 
MB220:     ATGTTGATAATACCGCAGTA:T:TTTTTTTTGAGTATCCTGTA 
BJ4741:    ATGTTGATAATACCGCAGTA:A:TTTTTTTTGAGTATCCTGTA 
genome:    ATGTTGATAATACCGCAGTA:A:TTTTTTTTGAGTATCCTGTA 
No overlapping genes 
 
Poly 183: chr12 316203 
MB220:     CTATTTGGGTTTATTTCTAT:C:GCTATTCTGCCTATGGATGG 
BJ4741:    CTATTTGGGTTTATTTCTAT:A:GCTATTCTGCCTATGGATGG 
genome:    CTATTTGGGTTTATTTCTAT:A:GCTATTCTGCCTATGGATGG 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 116) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATCGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 39) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 184: chr12 316470 
MB220:     GGTGTAATGCACGCTCCTAG:A:GGTGATGGAACAGAAGCGAT 
BJ4741:    GGTGTAATGCACGCTCCTAG:G:GGTGATGGAACAGAAGCGAT 
genome:    GGTGTAATGCACGCTCCTAG:G:GGTGATGGAACAGAAGCGAT 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 383) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGAGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 128) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 185: chr12 316608 
MB220:     GTATGGTCCAAGAATATAAT:C:GTTGTCTTCAGCGAAAATCC 
BJ4741:    GTATGGTCCAAGAATATAAT:T:GTTGTCTTCAGCGAAAATCC 
genome:    GTATGGTCCAAGAATATAAT:T:GTTGTCTTCAGCGAAAATCC 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 521) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATCGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 174) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 186: chr12 316611 
MB220:     TGGTCCAAGAATATAATTGT:C:GTCTTCAGCGAAAATCCTCG 
BJ4741:    TGGTCCAAGAATATAATTGT:T:GTCTTCAGCGAAAATCCTCG 
genome:    TGGTCCAAGAATATAATTGT:T:GTCTTCAGCGAAAATCCTCG 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 524) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTC
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 175) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 187: chr12 316705 
MB220:     GTGGTTCCATTGAAGCTGCT:A:TTGTGTTGGATTATTCGAGT 
BJ4741:    GTGGTTCCATTGAAGCTGCT:G:TTGTGTTGGATTATTCGAGT 
genome:    GTGGTTCCATTGAAGCTGCT:G:TTGTGTTGGATTATTCGAGT 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 618) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTATTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 207) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAIVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 188: chr12 316711 
MB220:     CCATTGAAGCTGCTGTTGTG:C:TGGATTATTCGAGTACGGAA 
BJ4741:    CCATTGAAGCTGCTGTTGTG:T:TGGATTATTCGAGTACGGAA 
genome:    CCATTGAAGCTGCTGTTGTG:T:TGGATTATTCGAGTACGGAA 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 624) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGCTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 209) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 189: chr12 317097 
MB220:     AACCTTTTGGAAAAATTTCA:T:CAATCGTTCTTCTTTTATTT 
BJ4741:    AACCTTTTGGAAAAATTTCA:C:CAATCGTTCTTCTTTTATTT 
genome:    AACCTTTTGGAAAAATTTCA:C:CAATCGTTCTTCTTTTATTT 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1010) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCATCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 337) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 190: chr12 317364 
MB220:     TTATTGATGACAATTAGCAT:T:GCATCTTGTTTTTTACCTTT 
BJ4741:    TTATTGATGACAATTAGCAT:G:GCATCTTGTTTTTTACCTTT 
genome:    TTATTGATGACAATTAGCAT:G:GCATCTTGTTTTTTACCTTT 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1277) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATTGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 426) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISIASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 191: chr12 317514 
MB220:     GCAATGGCTTTACTGATCGG:T:ACATTGGCATTTCCTATGAC 
BJ4741:    GCAATGGCTTTACTGATCGG:C:ACATTGGCATTTCCTATGAC 
genome:    GCAATGGCTTTACTGATCGG:C:ACATTGGCATTTCCTATGAC 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1427) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGTACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 476) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 192: chr12 317519 
MB220:     GGCTTTACTGATCGGCACAT:G:GGCATTTCCTATGACATTTG 
BJ4741:    GGCTTTACTGATCGGCACAT:T:GGCATTTCCTATGACATTTG 
genome:    GGCTTTACTGATCGGCACAT:T:GGCATTTCCTATGACATTTG 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1432) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATGGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 478) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTWAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 193: chr12 317585 
MB220:     CGAACATGAGGTGACAACTC:G:ATCCTCTAACCCAATAAAAA 
BJ4741:    CGAACATGAGGTGACAACTC:A:ATCCTCTAACCCAATAAAAA 
genome:    CGAACATGAGGTGACAACTC:A:ATCCTCTAACCCAATAAAAA 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1498) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCGATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 500) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTRSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 194: chr12 317594 
MB220:     GGTGACAACTCAATCCTCTA:T:CCCAATAAAAACTGAGCCGA 
BJ4741:    GGTGACAACTCAATCCTCTA:A:CCCAATAAAAACTGAGCCGA 
genome:    GGTGACAACTCAATCCTCTA:A:CCCAATAAAAACTGAGCCGA 
Overlapping gene(s): 
Locus YLR088W 
Alias END2 
Name YLR088W 
Note Subunit of the GPI (glycosylphosphatidylinositol):protein transamidase complex, removes the GPI-
anchoring signal and attaches GPI to proteins in the ER 
Ontology_term GO:0042765 
dbxref SGD:S000004078 
gene GAA1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR088W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1507) 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTAACCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
ATGGCCTTATTGGAGAAGTTGCATCGAAGGATTGTTGATATGGGGCTTGTCCCGCGTATAATCGCCTTATTACCAGTTATTTCCATGCTATGCGCTCTATTTGGG
TTTATTTCTATAGCTATTCTGCCTATGGATGGACAGTACAGAAGAACATACATTTCTGAGAATGCATTGATGCCTTCACAAGCGTATAGTTACTTTAGAGAATCT
GAATGGAACATTTTGAGGGGCTATCGATCTCAAATTAAAGAAATGGTAAACATGACTTCTATGGAAAGAAACAATTTGATGGGTTCTTGGTTACAAGAATTTGGT
ACTAAGACTGCTATTTACGAAAATGAACAATATGGAGAAACATTGTACGGTGTAATGCACGCTCCTAGGGGTGATGGAACAGAAGCGATGGTGCTTGCCGTTCCA
TGGTTTAATTCAGATGATGAATTCAATATTGGCGGCGCAGCTTTGGGTGTATCTTTAGCAAGATTTTTCTCACGTTGGCCAGTATGGTCCAAGAATATAATTGTT
GTCTTCAGCGAAAATCCTCGTGCAGCATTAAGATCATGGGTTGAGGCATACCATACTTCCTTAGATTTGACTGGTGGTTCCATTGAAGCTGCTGTTGTGTTGGAT
TATTCGAGTACGGAAGATTTCTTCGAGTATGTAGAAATCTCATACGACGGTCTGAATGGTGAGCTGCCCAATTTGGATCTTGTCAACATCGCTATATCCATTACG
GAACATGAAGGTATGAAAGTTTCTTTGCACGGTCTACCCAGTGATCAGTTAACTAATAATAATTTCTGGTCAAGATTAAAAATATTATGCCTGGGAATAAGGGAT
TGGGCGTTGTCCGGTGTTAAAAAGCCCCATGGTAACGAGGCATTTAGCGGCTGGAGGATTCAATCTGTAACATTGAAAGCACATGGAAACAGTGGTCATGATATT
ACTACATTTGGACGTATACCCGAAGCAATGTTTCGCTCTATTAATAACCTTTTGGAAAAATTTCACCAATCGTTCTTCTTTTATTTGTTATTAGCACCACGTCAG
TTCGTATCCATTAGTAGTTATTTGCCAAGCGCTGTGGCTTTATCTATAGCATTCGCCATAAGTTCATTAAATGCATTTATAAACAATGCTTATGCAAATATATCC
TTATTTTCCGAGTATAATTTGGTAGCGTTGTTGGTTTGGTTCGTGTCATTGGTGATATCATTTGTTGTTTCACAAGCGTTTCTTCTAATACCTTCATCGGGATTA
TTGATGACAATTAGCATGGCATCTTGTTTTTTACCTTTGATACTTTCCAGAAAAATTCACATCTCAGAACCACTATCATACAGGTTGAAAAATGTTGCTTTTTTA
TATTTCAGTTTGGTTTCAACATCTTTGCTAATGATAAACTTTGCAATGGCTTTACTGATCGGCACATTGGCATTTCCTATGACATTTGTGAAGACCATTGTTGAA
AGTTCTAGCGAACATGAGGTGACAACTCAATCCTCTATCCCAATAAAAACTGAGCCGAAAGATGAGATAGAGCTCGTCGAGAATCACATGGATACAACGCCAGCA
ACCCCCCAACAACAGAAACAAAAACTAAAAAATTTAGTACTATTAATTTTGACAAATCCATTTATTTCAATAACCTTATTCGGACTATTTTTTGATGATGAATTT
CATGGATTTGATATAATAAACAAACTGGTTTCAGCATGGTTGGATTTGAAATGTTGGAGTTGGTTTGTACTTTGTATAGGTTGGCTTCCATGTTGGCTATTGATA
TTAGCGTCATCGTTTGAATCTAAATCTGTCGTAGTAAGGTCGAAAGAAAAGCAAAGTTAG 
WT aa sequence 614 aa vs Sample aa sequence 614 aa (mutation position 503) 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSNPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
MALLEKLHRRIVDMGLVPRIIALLPVISMLCALFGFISIAILPMDGQYRRTYISENALMPSQAYSYFRESEWNILRGYRSQIKEMVNMTSMERNNLMGSWLQEFG
TKTAIYENEQYGETLYGVMHAPRGDGTEAMVLAVPWFNSDDEFNIGGAALGVSLARFFSRWPVWSKNIIVVFSENPRAALRSWVEAYHTSLDLTGGSIEAAVVLD
YSSTEDFFEYVEISYDGLNGELPNLDLVNIAISITEHEGMKVSLHGLPSDQLTNNNFWSRLKILCLGIRDWALSGVKKPHGNEAFSGWRIQSVTLKAHGNSGHDI
TTFGRIPEAMFRSINNLLEKFHQSFFFYLLLAPRQFVSISSYLPSAVALSIAFAISSLNAFINNAYANISLFSEYNLVALLVWFVSLVISFVVSQAFLLIPSSGL
LMTISMASCFLPLILSRKIHISEPLSYRLKNVAFLYFSLVSTSLLMINFAMALLIGTLAFPMTFVKTIVESSSEHEVTTQSSIPIKTEPKDEIELVENHMDTTPA
TPQQQKQKLKNLVLLILTNPFISITLFGLFFDDEFHGFDIINKLVSAWLDLKCWSWFVLCIGWLPCWLLILASSFESKSVVVRSKEKQS 
 
Poly 195: chr12 317969 
MB220:     TAAAGGATTAACGGGTGTTC:A:AACTACGCAATTGATTTTAT 
BJ4741:    TAAAGGATTAACGGGTGTTC:G:AACTACGCAATTGATTTTAT 
genome:    TAAAGGATTAACGGGTGTTC:G:AACTACGCAATTGATTTTAT 
No overlapping genes 
 
Poly 196: chr12 318013 
MB220:     CACAAACATTACAAATCGAA:A:CAAAAGAAGATGAAATGATA 
BJ4741:    CACAAACATTACAAATCGAA:G:CAAAAGAAGATGAAATGATA 
genome:    CACAAACATTACAAATCGAA:G:CAAAAGAAGATGAAATGATA 
No overlapping genes 
 
Poly 197: chr12 318328 
MB220:     TGGTAAGTACCAGGTTCTTG:G:CCAAACCCAGAACCGGGAAC 
BJ4741:    TGGTAAGTACCAGGTTCTTG:A:CCAAACCCAGAACCGGGAAC 
genome:    TGGTAAGTACCAGGTTCTTG:A:CCAAACCCAGAACCGGGAAC 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1667) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGCCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 556) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 198: chr12 318438 
MB220:     AGCTTCTTGAACTGCCTTGA:C:AGGTAAGTCTATCTTAGGGA 
BJ4741:    AGCTTCTTGAACTGCCTTGA:A:AGGTAAGTCTATCTTAGGGA 
genome:    AGCTTCTTGAACTGCCTTGA:A:AGGTAAGTCTATCTTAGGGA 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1557) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTGTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 520) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPVKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 199: chr12 318550 
MB220:     ATTGCTCTTGTAATTAACTT:C:TCATGGATGGAGTTACGTTC 
BJ4741:    ATTGCTCTTGTAATTAACTT:T:TCATGGATGGAGTTACGTTC 
genome:    ATTGCTCTTGTAATTAACTT:T:TCATGGATGGAGTTACGTTC 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1445) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAGAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 482) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 200: chr12 318859 
MB220:     TTCTTCATAGAATGGAACTT:A:GTGCCCGGGAAGATATTTTC 
BJ4741:    TTCTTCATAGAATGGAACTT:G:GTGCCCGGGAAGATATTTTC 
genome:    TTCTTCATAGAATGGAACTT:G:GTGCCCGGGAAGATATTTTC 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1136) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACTAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 379) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 201: chr12 318949 
MB220:     TCAAAAATCTGAGCTATAGA:T:TCAGGTGATAGGACAGCTCC 
BJ4741:    TCAAAAATCTGAGCTATAGA:C:TCAGGTGATAGGACAGCTCC 
genome:    TCAAAAATCTGAGCTATAGA:C:TCAGGTGATAGGACAGCTCC 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1046) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAATCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 349) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 202: chr12 319540 
MB220:     ATATTGGCGTTGATAATCCT:A:TCAAATGGCAGAGATTGAGG 
BJ4741:    ATATTGGCGTTGATAATCCT:G:TCAAATGGCAGAGATTGAGG 
genome:    ATATTGGCGTTGATAATCCT:G:TCAAATGGCAGAGATTGAGG 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 455) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGATAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 152) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 203: chr12 319615 
MB220:     CTCATTGGGATGGCACCTCT:G:ACGGCGTACTTAGCCTTCAA 
BJ4741:    CTCATTGGGATGGCACCTCT:A:ACGGCGTACTTAGCCTTCAA 
genome:    CTCATTGGGATGGCACCTCT:A:ACGGCGTACTTAGCCTTCAA 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 380) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTCAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 127) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 204: chr12 319876 
MB220:     CTGGCTGAGGTAGAAAAAGG:G:GTAGTGATATGTGGCATTTT 
BJ4741:    CTGGCTGAGGTAGAAAAAGG:A:GTAGTGATATGTGGCATTTT 
genome:    CTGGCTGAGGTAGAAAAAGG:A:GTAGTGATATGTGGCATTTT 
Overlapping gene(s): 
Locus YLR089C 
Alias ALT1 
Name YLR089C 
Note Putative alanine transaminase (glutamic pyruvic transaminase); the authentic, non-tagged protein 
is detected in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008483 
dbxref SGD:S000004079 
gene ALT1 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR089C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 119) 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACTCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
ATGTTATCACTGTCTGCCAAAAATCACTTCACAGTGAGTAATTCTATAACTCACGTTATTAAGTCATATCATATAAGGACTCTCACTTCAAGCGCAGAAAAAATG
CCACATATCACTACCCCTTTTTCTACCTCAGCCAGTAGTACAAAGTTAAAAGCTTTCAGGAAAGTTAGACCCGTCCTACAGAGACATAGCTCTTCCTGGATTGTT
GCTCAAAATCATAGACGTTCATTATCTGGTCAATCTTCGCTAAACGACCTGCGTCATTTGAATCGCTTTCCACACCACACGTTGAAAACTTCGAATAACGAGTTT
TATCCCGCCGAACAATTGACTTTGGAAGACGTAAATGAAAATGTCTTGAAGGCTAAGTACGCCGTTAGAGGTGCCATCCCAATGAGAGCTGAAGAATTGAAAGCT
CAACTGGAGAAGGATCCTCAATCTCTGCCATTTGACAGGATTATCAACGCCAATATTGGTAATCCTCAGCAACTACAACAGAAACCTCTGACTTACTACAGACAG
GTCTTGTCTCTCTTACAATACCCAGAACTATTAAACCAAAACGAACAGCAGCTAGTTGATTCGAAATTGTTTAAACTAGATGCCATTAAACGTGCAAAGAGTTTA
ATGGAAGATATCGGTGGTTCTGTTGGTGCTTACTCTTCTTCTCAAGGTGTAGAAGGTATAAGGAAAAGTGTCGCTGAATTTATAACGAAGAGGGACGAAGGCGAG
ATATCATACCCAGAGGATATTTTCCTAACTGCTGGTGCATCCGCAGCTGTCAATTACTTGTTATCAATTTTCTGTAGAGGGCCAGAAACGGGTGTCTTGATTCCA
ATTCCTCAATATCCATTATATACCGCTACTCTAGCTTTGAACAATTCTCAAGCTTTACCATACTATTTAGATGAGAATTCAGGTTGGTCAACTAATCCAGAAGAA
ATTGAAACTGTCGTCAAAGAGGCTATACAGAACGAAATCAAACCTACAGTTCTAGTGGTTATCAATCCAGGTAATCCTACAGGAGCTGTCCTATCACCTGAGTCT
ATAGCTCAGATTTTTGAAGTCGCAGCCAAGTACGGTACAGTAGTGATAGCTGACGAAGTTTATCAAGAAAATATCTTCCCGGGCACCAAGTTCCATTCTATGAAG
AAAATTTTGAGACATTTACAGAGGGAACATCCAGGTAAATTCGATAATGTTCAGCTAGCTTCTTTGCATTCGACTTCTAAGGGTGTTTCTGGTGAATGTGGTCAA
AGGGGTGGCTACATGGAACTCACTGGATTCAGCCATGAGATGAGACAAGTTATCTTGAAACTAGCCTCGATTTCATTGTGTCCCGTTGTCACAGGTCAAGCTTTG
GTTGATTTGATGGTTCGTCCACCAGTGGAAGGGGAGGAATCATTCGAGTCGGACCAAGCAGAACGTAACTCCATCCATGAAAAGTTAATTACAAGAGCAATGACA
CTGTATGAGACATTTAACTCTTTAGAAGGCATTGAATGTCAAAAGCCTCAAGGTGCCATGTATTTATTCCCTAAGATAGACTTACCTTTCAAGGCAGTTCAAGAA
GCTCGCCACTTAGAGTTAACTCCGGATGAATTTTATTGTAAGAAGTTGTTAGAATCTACTGGCATTTGCACTGTTCCCGGTTCTGGGTTTGGTCAAGAACCTGGT
ACTTACCATTTAAGAACAACATTTTTGGCACCTGGTCTGGAATGGATTAAGAAATGGGAAAGTTTCCATAAAGAATTTTTTGACCAATACCGTGACTGA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 40) 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
MLSLSAKNHFTVSNSITHVIKSYHIRTLTSSAEKMPHITTPFSTSASSTKLKAFRKVRPVLQRHSSSWIVAQNHRRSLSGQSSLNDLRHLNRFPHHTLKTSNNEF
YPAEQLTLEDVNENVLKAKYAVRGAIPMRAEELKAQLEKDPQSLPFDRIINANIGNPQQLQQKPLTYYRQVLSLLQYPELLNQNEQQLVDSKLFKLDAIKRAKSL
MEDIGGSVGAYSSSQGVEGIRKSVAEFITKRDEGEISYPEDIFLTAGASAAVNYLLSIFCRGPETGVLIPIPQYPLYTATLALNNSQALPYYLDENSGWSTNPEE
IETVVKEAIQNEIKPTVLVVINPGNPTGAVLSPESIAQIFEVAAKYGTVVIADEVYQENIFPGTKFHSMKKILRHLQREHPGKFDNVQLASLHSTSKGVSGECGQ
RGGYMELTGFSHEMRQVILKLASISLCPVVTGQALVDLMVRPPVEGEESFESDQAERNSIHEKLITRAMTLYETFNSLEGIECQKPQGAMYLFPKIDLPFKAVQE
ARHLELTPDEFYCKKLLESTGICTVPGSGFGQEPGTYHLRTTFLAPGLEWIKKWESFHKEFFDQYRD 
 
Poly 205: chr12 344455 
MB220:     ATGCCACGGTTTAATAGTTC:T:ACCTTTCTGTCATCTAGAGC 
BJ4741:    ATGCCACGGTTTAATAGTTC:C:ACCTTTCTGTCATCTAGAGC 
genome:    ATGCCACGGTTTAATAGTTC:C:ACCTTTCTGTCATCTAGAGC 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1466) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTAGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 489) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 206: chr12 344683 
MB220:     CTTATGGACCCACGATATCC:G:AGAGTTCTAACAAACCCATC 
BJ4741:    CTTATGGACCCACGATATCC:A:AGAGTTCTAACAAACCCATC 
genome:    CTTATGGACCCACGATATCC:A:AGAGTTCTAACAAACCCATC 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1238) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTCGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 413) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 207: chr12 345022 
MB220:     CTACTGCTTGGTGTGAGACG:T:TTCACTTCATCTTGCAATAA 
BJ4741:    CTACTGCTTGGTGTGAGACG:C:TTCACTTCATCTTGCAATAA 
genome:    CTACTGCTTGGTGTGAGACG:C:TTCACTTCATCTTGCAATAA 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 899) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAACGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 300) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 208: chr12 345082 
MB220:     ACTTGAGCATATGCTATATC:C:AACGAGGTCGTACCAAGTAT 
BJ4741:    ACTTGAGCATATGCTATATC:T:AACGAGGTCGTACCAAGTAT 
genome:    ACTTGAGCATATGCTATATC:T:AACGAGGTCGTACCAAGTAT 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 839) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTG
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 280) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 209: chr12 345133 
MB220:     AGGTTTGAAAGATTTGTTTC:C:CCGATAGCAGACAATAATGA 
BJ4741:    AGGTTTGAAAGATTTGTTTC:T:CCGATAGCAGACAATAATGA 
genome:    AGGTTTGAAAGATTTGTTTC:T:CCGATAGCAGACAATAATGA 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 788) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGGGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 263) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 210: chr12 345184 
MB220:     GCAGATATCGAGTTAACCAC:C:GTTGTGCCTTGAGAATAGTA 
BJ4741:    GCAGATATCGAGTTAACCAC:T:GTTGTGCCTTGAGAATAGTA 
genome:    GCAGATATCGAGTTAACCAC:T:GTTGTGCCTTGAGAATAGTA 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 737) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACGGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 246) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 211: chr12 345229 
MB220:     TCCAAAACACCTTCATATTC:G:TGGATTTGCTTCTTTCGTTG 
BJ4741:    TCCAAAACACCTTCATATTC:A:TGGATTTGCTTCTTTCGTTG 
genome:    TCCAAAACACCTTCATATTC:A:TGGATTTGCTTCTTTCGTTG 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 692) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCACGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 231) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 212: chr12 345266 
MB220:     GTTGCTTTCTTTTTGAGAGA:C:CATTCGGTCCTATTGAAGAA 
BJ4741:    GTTGCTTTCTTTTTGAGAGA:T:CATTCGGTCCTATTGAAGAA 
genome:    GTTGCTTTCTTTTTGAGAGA:T:CATTCGGTCCTATTGAAGAA 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 655) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGGTCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 219) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNGLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 213: chr12 345273 
MB220:     TCTTTTTGAGAGATCATTCG:A:TCCTATTGAAGAATTACCTC 
BJ4741:    TCTTTTTGAGAGATCATTCG:G:TCCTATTGAAGAATTACCTC 
genome:    TCTTTTTGAGAGATCATTCG:G:TCCTATTGAAGAATTACCTC 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 648) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGATCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 217) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGSNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 214: chr12 345275 
MB220:     TTTTTGAGAGATCATTCGGT:T:CTATTGAAGAATTACCTCTT 
BJ4741:    TTTTTGAGAGATCATTCGGT:C:CTATTGAAGAATTACCTCTT 
genome:    TTTTTGAGAGATCATTCGGT:C:CTATTGAAGAATTACCTCTT 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 646) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGAACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 216) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIEPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 215: chr12 345315 
MB220:     TTTATTAGATATTGTCTCAT:TAT:CTTCGTCTTCTTCGTCCTCG 
BJ4741:    TTTATTAGATATTGTCTCAT::CTTCGTCTTCTTCGTCCTCG 
genome:    TTTATTAGATATTGTCTCAT::CTTCGTCTTCTTCGTCCTCG 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Genomic vs Sample DNA (mutation position 607) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATAATGAGACAATATCTAATAAA
AGAGGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGC
ACAACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCG
TTAGATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGAT
ACATTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCC
CTATGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATT
AAGAGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATA
AGTGCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGAT
GGAGAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTG
GAACTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATT
TATAGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCT
GAAGACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACG
ATACACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATA
ATTGAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 651 aa (mutation position 203) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDNETISNK
RGNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPD
TLTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSI
SASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRI
YRLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSI
IEIRREDLSPFLEKLTLSGLL 
 
Poly 216: chr12 345319 
MB220:     TTAGATATTGTCTCATCTTC:A:TCTTCTTCGTCCTCGTCTGT 
BJ4741:    TTAGATATTGTCTCATCTTC:G:TCTTCTTCGTCCTCGTCTGT 
genome:    TTAGATATTGTCTCATCTTC:G:TCTTCTTCGTCCTCGTCTGT 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 602) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGATGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 201) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 217: chr12 345751 
MB220:     TACCCAAATATCGGTACTAT:C:TGAGATTGTACCAATTGTTT 
BJ4741:    TACCCAAATATCGGTACTAT:T:TGAGATTGTACCAATTGTTT 
genome:    TACCCAAATATCGGTACTAT:T:TGAGATTGTACCAATTGTTT 
Overlapping gene(s): 
Locus YLR103C 
Alias SLD4 
Name YLR103C 
Note DNA replication initiation factor; recruited to MCM pre-RC complexes at replication origins; 
promotes release of MCM from Mcm10p, recruits elongation machinery; mutants in human homolog may cause 
velocardiofacial and DiGeorge syndromes 
Ontology_term GO:0031938 
dbxref SGD:S000004093 
gene CDC45 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR103C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 170) 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAAATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
ATGTATTATGGAATCAGCCAGTTTAGCGAAGCCTACAACAAAATCTTAAGGAATTCATCGTCTCATTCATCATGTCAATTGGTCATTTTCGTTTCTTGTCTTAAC
ATCGATGCGCTGTGTGCGACGAAGATGTTGTCACTATTATTCAAAAAACAATTGGTACAATCTCAGATAGTACCGATATTTGGGTACTCTGAATTACGACGCCAC
TATTCTCAATTGGATGACAATATAAATAGTCTGCTATTAGTAGGGTTTGGAGGCGTTATTGATCTGGAGGCTTTCTTAGAAATCGATCCCCAAGAGTATGTTATC
GATACAGATGAAAAGTCGGGGGAACAAAGTTTCAGGAGAGACATCTACGTGTTGGATGCTCATAGACCGTGGAATCTCGACAATATATTTGGATCACAAATCATC
CAATGTTTTGACGACGGTACGGTGGATGACACATTAGGCGAACAAAAAGAAGCATACTATAAATTGCTTGAACTGGACGAGGAGAGTGGTGACGATGAGCTCTCA
GGTGACGAGAACGATAATAATGGGGGTGACGATGAGGCAACTGATGCCGATGAAGTCACAGACGAGGACGAAGAAGACGAAGATGAGACAATATCTAATAAAAGA
GGTAATTCTTCAATAGGACCGAATGATCTCTCAAAAAGAAAGCAACGAAAGAAGCAAATCCATGAATATGAAGGTGTTTTGGAGGAATACTATTCTCAAGGCACA
ACAGTGGTTAACTCGATATCTGCACAAATCTATTCATTATTGTCTGCTATCGGAGAAACAAATCTTTCAAACCTGTGGTTGAATATACTTGGTACGACCTCGTTA
GATATAGCATATGCTCAAGTTTACAATCGATTATACCCCTTATTGCAAGATGAAGTGAAGCGTCTCACACCAAGCAGTAGAAACTCAGTAAAGACCCCTGATACA
TTGACGTTAAACATCCAACCGGATTACTACCTTTTCTTACTGAGGCATTCTTCATTGTACGACAGTTTTTATTATTCTAACTATGTCAATGCCAAACTATCCCTA
TGGAATGAAAATGGGAAAAAGAGATTGCATAAGATGTTTGCTAGAATGGGTATACCATTAAGTACTGCACAAGAAACATGGTTATACATGGATCATTCTATTAAG
AGAGAACTTGGGATAATATTTGACAAAAATTTGGATCGTTATGGGTTGCAAGATATAATTAGAGATGGGTTTGTTAGAACTCTTGGATATCGTGGGTCCATAAGT
GCCAGTGAATTTGTCGAAGCACTAACAGCTCTTTTGGAAGTAGGTAATTCAACTGATAAGGATAGTGTGAAAATAAATAATGACAATAATGACGATACAGATGGA
GAGGAAGAAGAAGATAACAGCGCTCAAAAATTGACGAATTTGAGAAAAAGATGGGTTTCGAATTTTTGGCTCAGTTGGGATGCTCTAGATGACAGAAAGGTGGAA
CTATTAAACCGTGGCATTCAACTAGCACAAGACTTACAGAGAGCAATTTTTAATACCGGGGTTGCTATATTGGAGAAGAAATTAATCAAGCATTTAAGAATTTAT
AGATTATGCGTCTTACAAGACGGACCCGATTTAGACTTGTACAGAAACCCATTGACGTTATTAAGATTAGGAAATTGGCTCATAGAATGCTGTGCGGAATCTGAA
GACAAGCAATTGTTGCCCATGGTGCTTGCCAGCATAGATGAAAATACGGACACTTACTTGGTTGCTGGGTTAACACCTAGGTATCCTCGCGGACTAGACACGATA
CACACAAAAAAACCTATTTTGAATAATTTCAGCATGGCGTTTCAACAAATAACTGCAGAAACGGATGCTAAAGTGAGAATAGATAATTTTGAAAGTTCCATAATT
GAAATACGTCGTGAAGATCTTTCACCATTCCTGGAGAAGCTGACCTTGAGTGGATTGTTATAA 
WT aa sequence 650 aa vs Sample aa sequence 650 aa (mutation position 57) 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
MYYGISQFSEAYNKILRNSSSHSSCQLVIFVSCLNIDALCATKMLSLLFKKQLVQSQIVPIFGYSELRRHYSQLDDNINSLLLVGFGGVIDLEAFLEIDPQEYVI
DTDEKSGEQSFRRDIYVLDAHRPWNLDNIFGSQIIQCFDDGTVDDTLGEQKEAYYKLLELDEESGDDELSGDENDNNGGDDEATDADEVTDEDEEDEDETISNKR
GNSSIGPNDLSKRKQRKKQIHEYEGVLEEYYSQGTTVVNSISAQIYSLLSAIGETNLSNLWLNILGTTSLDIAYAQVYNRLYPLLQDEVKRLTPSSRNSVKTPDT
LTLNIQPDYYLFLLRHSSLYDSFYYSNYVNAKLSLWNENGKKRLHKMFARMGIPLSTAQETWLYMDHSIKRELGIIFDKNLDRYGLQDIIRDGFVRTLGYRGSIS
ASEFVEALTALLEVGNSTDKDSVKINNDNNDDTDGEEEEDNSAQKLTNLRKRWVSNFWLSWDALDDRKVELLNRGIQLAQDLQRAIFNTGVAILEKKLIKHLRIY
RLCVLQDGPDLDLYRNPLTLLRLGNWLIECCAESEDKQLLPMVLASIDENTDTYLVAGLTPRYPRGLDTIHTKKPILNNFSMAFQQITAETDAKVRIDNFESSII
EIRREDLSPFLEKLTLSGLL 
 
Poly 218: chr12 346072 
MB220:     TGAAATTTCTTAAAACGCGT:A:AGATGATATGTTGAAAAAAA 
BJ4741:    TGAAATTTCTTAAAACGCGT:T:AGATGATATGTTGAAAAAAA 
genome:    TGAAATTTCTTAAAACGCGT:T:AGATGATATGTTGAAAAAAA 
No overlapping genes 
 
Poly 219: chr12 346086 
MB220:     ACGCGTTAGATGATATGTTG:A:AAAAAAAAATACGCGTCGTG 
BJ4741:    ACGCGTTAGATGATATGTTG::AAAAAAAAATACGCGTCGTG 
genome:    ACGCGTTAGATGATATGTTG::AAAAAAAAATACGCGTCGTG 
No overlapping genes 
 
Poly 220: chr12 346107 
MB220:     AAAAAAAATACGCGTCGTGA:G:TGAAACTTATTAGGTTTTAC 
BJ4741:    AAAAAAAATACGCGTCGTGA:A:TGAAACTTATTAGGTTTTAC 
genome:    AAAAAAAATACGCGTCGTGA:A:TGAAACTTATTAGGTTTTAC 
No overlapping genes 
 
Poly 221: chr12 346147 
MB220:     CGACTAGTTAAAGCAAGAGA:A:AGAAGATCGAATTGACTAAA 
BJ4741:    CGACTAGTTAAAGCAAGAGA:G:AGAAGATCGAATTGACTAAA 
genome:    CGACTAGTTAAAGCAAGAGA:G:AGAAGATCGAATTGACTAAA 
No overlapping genes 
 
Poly 222: chr12 346157 
MB220:     AAGCAAGAGAGAGAAGATCG:G:ATTGACTAAATGTCTTCACT 
BJ4741:    AAGCAAGAGAGAGAAGATCG:A:ATTGACTAAATGTCTTCACT 
genome:    AAGCAAGAGAGAGAAGATCG:A:ATTGACTAAATGTCTTCACT 
No overlapping genes 
 
Poly 223: chr12 346161 
MB220:     AAGAGAGAGAAGATCGAATT:A:ACTAAATGTCTTCACTTTGA 
BJ4741:    AAGAGAGAGAAGATCGAATT:G:ACTAAATGTCTTCACTTTGA 
genome:    AAGAGAGAGAAGATCGAATT:G:ACTAAATGTCTTCACTTTGA 
No overlapping genes 
 
Poly 224: chr12 346167 
MB220:     GAGAAGATCGAATTGACTAA:G:TGTCTTCACTTTGAATTTAT 
BJ4741:    GAGAAGATCGAATTGACTAA:A:TGTCTTCACTTTGAATTTAT 
genome:    GAGAAGATCGAATTGACTAA:A:TGTCTTCACTTTGAATTTAT 
No overlapping genes 
 
Poly 225: chr12 346184 
MB220:     TAAATGTCTTCACTTTGAAT:C:TATTCTAGTAGGATTCGCAT 
BJ4741:    TAAATGTCTTCACTTTGAAT:T:TATTCTAGTAGGATTCGCAT 
genome:    TAAATGTCTTCACTTTGAAT:T:TATTCTAGTAGGATTCGCAT 
No overlapping genes 
 
Poly 226: chr12 346208 
MB220:     TCTAGTAGGATTCGCATGGC:A:TTTTCATAATAAAAATCTCG 
BJ4741:    TCTAGTAGGATTCGCATGGC:T:TTTTCATAATAAAAATCTCG 
genome:    TCTAGTAGGATTCGCATGGC:T:TTTTCATAATAAAAATCTCG 
No overlapping genes 
 
Poly 227: chr12 346211 
MB220:     AGTAGGATTCGCATGGCTTT:G:TCATAATAAAAATCTCGTTT 
BJ4741:    AGTAGGATTCGCATGGCTTT:T:TCATAATAAAAATCTCGTTT 
genome:    AGTAGGATTCGCATGGCTTT:T:TCATAATAAAAATCTCGTTT 
No overlapping genes 
 
Poly 228: chr12 346340 
MB220:     CTTAACACAGACGCATGGGA:T:CCACGTAATTGAATTAATGT 
BJ4741:    CTTAACACAGACGCATGGGA:A:CCACGTAATTGAATTAATGT 
genome:    CTTAACACAGACGCATGGGA:A:CCACGTAATTGAATTAATGT 
No overlapping genes 
 
Poly 229: chr12 346387 
MB220:     CTCGAAACAATTGCAATGTG:G:CTTTCTTGTTAGGCAATGTG 
BJ4741:    CTCGAAACAATTGCAATGTG:A:CTTTCTTGTTAGGCAATGTG 
genome:    CTCGAAACAATTGCAATGTG:A:CTTTCTTGTTAGGCAATGTG 
No overlapping genes 
 
Poly 230: chr12 346429 
MB220:     GATGAAAGATGGCCTTTACC:G:TTGCAGATGTTTGGGTGTGG 
BJ4741:    GATGAAAGATGGCCTTTACC:T:TTGCAGATGTTTGGGTGTGG 
genome:    GATGAAAGATGGCCTTTACC:T:TTGCAGATGTTTGGGTGTGG 
No overlapping genes 
 
Poly 231: chr12 346513 
MB220:     GCTCAGAAGACCTTTAATGA:G:GAAAAATAGGCATGGTTTGC 
BJ4741:    GCTCAGAAGACCTTTAATGA:C:GAAAAATAGGCATGGTTTGC 
genome:    GCTCAGAAGACCTTTAATGA:C:GAAAAATAGGCATGGTTTGC 
No overlapping genes 
 
Poly 232: chr12 346534 
MB220:     GAAAAATAGGCATGGTTTGC:T:AGGCAAAAAACGACCAAATT 
BJ4741:    GAAAAATAGGCATGGTTTGC:C:AGGCAAAAAACGACCAAATT 
genome:    GAAAAATAGGCATGGTTTGC:C:AGGCAAAAAACGACCAAATT 
No overlapping genes 
 
Poly 233: chr12 346678 
MB220:     CAGCAACAGCAACAGCAACA:A:CAACAATCATATGAAGATCA 
BJ4741:    CAGCAACAGCAACAGCAACA:G:CAACAATCATATGAAGATCA 
genome:    CAGCAACAGCAACAGCAACA:G:CAACAATCATATGAAGATCA 
Overlapping gene(s): 
Locus YLR104W 
Name YLR104W 
Note Putative protein of unknown function; mutant is deficient in amounts of cell wall 
mannosylphosphate 
Ontology_term GO:0008150 
dbxref SGD:S000004094 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR104W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 113) 
ATGAGTCAAAGTCGCTGGAGTATCGTTCTCATCTTTGCATTGTTTATTTTTGGCAGCACTGGAGTGAATGCCTTCTTCAATTTCGGTCATCATCAGCAACAGCAA
CAGCAACAGCAACAATCATATGAAGATCAAGTTTTAAATAACCCTTGTGATGGGTATTTGTGTCCGGACACCCTAACGTGCGTTGCACAGCAGAAAGACTGTCCT
TGTCCCTTCCCTAAATCTCAGTTGAAATGTGTCCTTCCTGATAATAAATTTGTTTGCATATCCAAACCAGCCACACACAATGAAAAGTTTAGAGCAATATATGAT
GACCCTGTCAAGGGCCCCAAAGCAAAGAACAAGGGGTTTAGGGATTGTGGATGGGTATCAGATGCTTACAAAAACCATTGA 
ATGAGTCAAAGTCGCTGGAGTATCGTTCTCATCTTTGCATTGTTTATTTTTGGCAGCACTGGAGTGAATGCCTTCTTCAATTTCGGTCATCATCAGCAACAGCAA
CAGCAACAACAACAATCATATGAAGATCAAGTTTTAAATAACCCTTGTGATGGGTATTTGTGTCCGGACACCCTAACGTGCGTTGCACAGCAGAAAGACTGTCCT
TGTCCCTTCCCTAAATCTCAGTTGAAATGTGTCCTTCCTGATAATAAATTTGTTTGCATATCCAAACCAGCCACACACAATGAAAAGTTTAGAGCAATATATGAT
GACCCTGTCAAGGGCCCCAAAGCAAAGAACAAGGGGTTTAGGGATTGTGGATGGGTATCAGATGCTTACAAAAACCATTGA 
WT aa sequence 131 aa vs Sample aa sequence 131 aa (mutation position 38) 
MSQSRWSIVLIFALFIFGSTGVNAFFNFGHHQQQQQQQQQSYEDQVLNNPCDGYLCPDTLTCVAQQKDCPCPFPKSQLKCVLPDNKFVCISKPATHNEKFRAIYD
DPVKGPKAKNKGFRDCGWVSDAYKNH 
MSQSRWSIVLIFALFIFGSTGVNAFFNFGHHQQQQQQQQQSYEDQVLNNPCDGYLCPDTLTCVAQQKDCPCPFPKSQLKCVLPDNKFVCISKPATHNEKFRAIYD
DPVKGPKAKNKGFRDCGWVSDAYKNH 
 
Poly 234: chr12 346864 
MB220:     GCCACACACAATGAAAAGTT:G:AGAGCAATATATGATGACCC 
BJ4741:    GCCACACACAATGAAAAGTT:T:AGAGCAATATATGATGACCC 
genome:    GCCACACACAATGAAAAGTT:T:AGAGCAATATATGATGACCC 
Overlapping gene(s): 
Locus YLR104W 
Name YLR104W 
Note Putative protein of unknown function; mutant is deficient in amounts of cell wall 
mannosylphosphate 
Ontology_term GO:0008150 
dbxref SGD:S000004094 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR104W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 299) 
ATGAGTCAAAGTCGCTGGAGTATCGTTCTCATCTTTGCATTGTTTATTTTTGGCAGCACTGGAGTGAATGCCTTCTTCAATTTCGGTCATCATCAGCAACAGCAA
CAGCAACAGCAACAATCATATGAAGATCAAGTTTTAAATAACCCTTGTGATGGGTATTTGTGTCCGGACACCCTAACGTGCGTTGCACAGCAGAAAGACTGTCCT
TGTCCCTTCCCTAAATCTCAGTTGAAATGTGTCCTTCCTGATAATAAATTTGTTTGCATATCCAAACCAGCCACACACAATGAAAAGTTTAGAGCAATATATGAT
GACCCTGTCAAGGGCCCCAAAGCAAAGAACAAGGGGTTTAGGGATTGTGGATGGGTATCAGATGCTTACAAAAACCATTGA 
ATGAGTCAAAGTCGCTGGAGTATCGTTCTCATCTTTGCATTGTTTATTTTTGGCAGCACTGGAGTGAATGCCTTCTTCAATTTCGGTCATCATCAGCAACAGCAA
CAGCAACAGCAACAATCATATGAAGATCAAGTTTTAAATAACCCTTGTGATGGGTATTTGTGTCCGGACACCCTAACGTGCGTTGCACAGCAGAAAGACTGTCCT
TGTCCCTTCCCTAAATCTCAGTTGAAATGTGTCCTTCCTGATAATAAATTTGTTTGCATATCCAAACCAGCCACACACAATGAAAAGTTGAGAGCAATATATGAT
GACCCTGTCAAGGGCCCCAAAGCAAAGAACAAGGGGTTTAGGGATTGTGGATGGGTATCAGATGCTTACAAAAACCATTGA 
WT aa sequence 131 aa vs Sample aa sequence 131 aa (mutation position 100) 
MSQSRWSIVLIFALFIFGSTGVNAFFNFGHHQQQQQQQQQSYEDQVLNNPCDGYLCPDTLTCVAQQKDCPCPFPKSQLKCVLPDNKFVCISKPATHNEKFRAIYD
DPVKGPKAKNKGFRDCGWVSDAYKNH 
MSQSRWSIVLIFALFIFGSTGVNAFFNFGHHQQQQQQQQQSYEDQVLNNPCDGYLCPDTLTCVAQQKDCPCPFPKSQLKCVLPDNKFVCISKPATHNEKLRAIYD
DPVKGPKAKNKGFRDCGWVSDAYKNH 
 
Poly 235: chr12 347066 
MB220:     GGAACCCATCTCTTATACAA:C:ACTTCACCAACTTGAAAACT 
BJ4741:    GGAACCCATCTCTTATACAA:T:ACTTCACCAACTTGAAAACT 
genome:    GGAACCCATCTCTTATACAA:T:ACTTCACCAACTTGAAAACT 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1094) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTGTTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 365) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 236: chr12 347174 
MB220:     TCCACGTAGCATAACACAAA:T:GTCTTCTTTGCGCCGCCCAC 
BJ4741:    TCCACGTAGCATAACACAAA:C:GTCTTCTTTGCGCCGCCCAC 
genome:    TCCACGTAGCATAACACAAA:C:GTCTTCTTTGCGCCGCCCAC 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 986) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACATTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 329) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 237: chr12 347251 
MB220:     AGAGACGTCGTGGTCAAGAC:T:CATAACACAAAATTCAGCGT 
BJ4741:    AGAGACGTCGTGGTCAAGAC:C:CATAACACAAAATTCAGCGT 
genome:    AGAGACGTCGTGGTCAAGAC:C:CATAACACAAAATTCAGCGT 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 909) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGAGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 304) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMSLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 238: chr12 347516 
MB220:     GGCATTAGTTCTAGTGACTC:G:AGTGGCAAAAGATCACCGTT 
BJ4741:    GGCATTAGTTCTAGTGACTC:T:AGTGGCAAAAGATCACCGTT 
genome:    GGCATTAGTTCTAGTGACTC:T:AGTGGCAAAAGATCACCGTT 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 644) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTCGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 215) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 239: chr12 347624 
MB220:     ATGCCCACGTCTTCTGTTTG:C:TTTAGTTTAAATTTTCTTAA 
BJ4741:    ATGCCCACGTCTTCTGTTTG:T:TTTAGTTTAAATTTTCTTAA 
genome:    ATGCCCACGTCTTCTGTTTG:T:TTTAGTTTAAATTTTCTTAA 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 536) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAGCAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 179) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 240: chr12 347860 
MB220:     GGGAGTATCATTGAGACCCA:A:TCTGGCCTCTGTTCTAGCTT 
BJ4741:    GGGAGTATCATTGAGACCCA:G:TCTGGCCTCTGTTCTAGCTT 
genome:    GGGAGTATCATTGAGACCCA:G:TCTGGCCTCTGTTCTAGCTT 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 300) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGATTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 101) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 241: chr12 347891 
MB220:     GTTCTAGCTTTCCATGTAGG:T:TCACTCCTGCTAAATTGACC 
BJ4741:    GTTCTAGCTTTCCATGTAGG:C:TCACTCCTGCTAAATTGACC 
genome:    GTTCTAGCTTTCCATGTAGG:C:TCACTCCTGCTAAATTGACC 
Overlapping gene(s): 
Locus YLR105C 
Alias SEN2 
Name YLR105C 
Note Subunit of the tRNA splicing endonuclease, which is composed of Sen2p, Sen15p, Sen34p, and 
Sen54p; Sen2p contains the active site for tRNA 5' splice site cleavage and has similarity to Sen34p and 
to Archaeal tRNA splicing endonuclease 
Ontology_term GO:0005741 
dbxref SGD:S000004095 
gene SEN2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR105C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 269) 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAGCCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
ATGTCTAAAGGGAGGGTCAATCAGAAGCGTTACAAGTATCCTCTTCCAATTCACCCCGTAGATGACCTTCCAGAGTTAATCCTTCATAATCCGTTATCTTGGCTA
TATTGGGCATACCGCTATTACAAGAGTACGAACGCACTGAACGATAAAGTACATGTAGATTTTATAGGAGATACCACTCTTCACATCACGGTTCAAGATGACAAG
CAAATGCTATATCTTTGGAATAATGGATTTTTTGGCACTGGTCAATTTAGCAGGAGTGAACCTACATGGAAAGCTAGAACAGAGGCCAGACTGGGTCTCAATGAT
ACTCCCCTCCACAATCGGGGAGGAACAAAGAGTAATACTGAAACGGAGATGACTTTAGAGAAGGTCACACAACAGAGGAGATTACAAAGATTAGAGTTCAAGAAA
GAACGTGCGAAGTTAGAAAGAGAATTACTAGAATTAAGAAAAAAAGGTGGTCATATCGATGAGGAAAACATCCTCCTTGAGAAACAACGAGAATCATTAAGAAAA
TTTAAACTAAAACAAACAGAAGACGTGGGCATCGTTGCACAACAGCAAGACATTTCCGAATCAAATTTAAGAGATGAAGACAACAATCTTCTTGATGAGAACGGT
GATCTTTTGCCACTAGAGTCACTAGAACTAATGCCAGTGGAAGCTATGTTTTTAACTTTTGCACTTCCTGTTCTTGACATATCTCCCGCGTGCCTGGCAGGGAAA
CTGTTTCAATTCGATGCCAAATATAAAGATATTCACTCCTTTGTCAGATCATACGTTATATACCATCACTACAGATCACACGGTTGGTGCGTAAGATCTGGTATA
AAATTCGGCTGCGATTATTTATTATATAAGAGAGGGCCACCATTTCAACACGCTGAATTTTGTGTTATGGGTCTTGACCACGACGTCTCTAAAGATTATACGTGG
TATTCTAGCATAGCCCGTGTTGTGGGCGGCGCAAAGAAGACGTTTGTGTTATGCTACGTGGAGAGACTAATCTCGGAACAGGAGGCGATAGCACTATGGAAATCA
AACAACTTTACTAAATTGTTCAATAGTTTTCAAGTTGGTGAAGTATTGTATAAGAGATGGGTTCCCGGAAGAAATAGAGACTAG 
WT aa sequence 377 aa vs Sample aa sequence 377 aa (mutation position 90) 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
MSKGRVNQKRYKYPLPIHPVDDLPELILHNPLSWLYWAYRYYKSTNALNDKVHVDFIGDTTLHITVQDDKQMLYLWNNGFFGTGQFSRSEPTWKARTEARLGLND
TPLHNRGGTKSNTETEMTLEKVTQQRRLQRLEFKKERAKLERELLELRKKGGHIDEENILLEKQRESLRKFKLKQTEDVGIVAQQQDISESNLRDEDNNLLDENG
DLLPLESLELMPVEAMFLTFALPVLDISPACLAGKLFQFDAKYKDIHSFVRSYVIYHHYRSHGWCVRSGIKFGCDYLLYKRGPPFQHAEFCVMGLDHDVSKDYTW
YSSIARVVGGAKKTFVLCYVERLISEQEAIALWKSNNFTKLFNSFQVGEVLYKRWVPGRNRD 
 
Poly 242: chr12 348214 
MB220:     TTCAGCGTCGTGTTACAATG:C:AACGTTTTAGCATATTGAAT 
BJ4741:    TTCAGCGTCGTGTTACAATG:A:AACGTTTTAGCATATTGAAT 
genome:    TTCAGCGTCGTGTTACAATG:A:AACGTTTTAGCATATTGAAT 
No overlapping genes 
 
Poly 243: chr12 348239 
MB220:     TTTTAGCATATTGAATTTCG:G:TGGAAGTTCAAATGTTTTAT 
BJ4741:    TTTTAGCATATTGAATTTCG:A:TGGAAGTTCAAATGTTTTAT 
genome:    TTTTAGCATATTGAATTTCG:A:TGGAAGTTCAAATGTTTTAT 
No overlapping genes 
 
Poly 244: chr12 348294 
MB220:     TACTAGAGCAAAGAGATGTT:C:GTGAAAGCACCAGCTAATAT 
BJ4741:    TACTAGAGCAAAGAGATGTT:A:GTGAAAGCACCAGCTAATAT 
genome:    TACTAGAGCAAAGAGATGTT:A:GTGAAAGCACCAGCTAATAT 
No overlapping genes 
 
Poly 245: chr12 348308 
MB220:     GATGTTAGTGAAAGCACCAG:T:TAATATAGCTCTTTCAAATT 
BJ4741:    GATGTTAGTGAAAGCACCAG:C:TAATATAGCTCTTTCAAATT 
genome:    GATGTTAGTGAAAGCACCAG:C:TAATATAGCTCTTTCAAATT 
No overlapping genes 
 
Poly 246: chr12 349118 
MB220:     TATTTGGTAATCTTTAATTG:T:GGATTGCCATACTGATCTGG 
BJ4741:    TATTTGGTAATCTTTAATTG:C:GGATTGCCATACTGATCTGG 
genome:    TATTTGGTAATCTTTAATTG:C:GGATTGCCATACTGATCTGG 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 14600) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCACAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4867) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
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Poly 247: chr12 349565 
MB220:     AAAGCGAGTTTAACGCATTT:G:GATTCGCTCATAGACTTAGA 
BJ4741:    AAAGCGAGTTTAACGCATTT:A:GATTCGCTCATAGACTTAGA 
genome:    AAAGCGAGTTTAACGCATTT:A:GATTCGCTCATAGACTTAGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 14153) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCCAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4718) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
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HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
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VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
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Poly 248: chr12 349760 
MB220:     GCCAAGGTAGGTTCCAAGAT:C:AGTCTTAATTGTTCTCCAAG 
BJ4741:    GCCAAGGTAGGTTCCAAGAT:T:AGTCTTAATTGTTCTCCAAG 
genome:    GCCAAGGTAGGTTCCAAGAT:T:AGTCTTAATTGTTCTCCAAG 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 13958) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTGATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4653) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 249: chr12 349844 
MB220:     AATTCACGGGATTCTTCTAA:T:GATCTTTCCGGTGTCAAACT 
BJ4741:    AATTCACGGGATTCTTCTAA:C:GATCTTTCCGGTGTCAAACT 
genome:    AATTCACGGGATTCTTCTAA:C:GATCTTTCCGGTGTCAAACT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 13874) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCATTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4625) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
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Poly 250: chr12 349993 
MB220:     ATCTTCCTCACTCTTTCTTT:C:ACCGATGAATCCTGACTTTT 
BJ4741:    ATCTTCCTCACTCTTTCTTT:T:ACCGATGAATCCTGACTTTT 
genome:    ATCTTCCTCACTCTTTCTTT:T:ACCGATGAATCCTGACTTTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 13725) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTGAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4576) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGERKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 251: chr12 350729 
MB220:     TCATTAGTCATATCCACATC:A:TCTTCAGCACCTTCTTCTTC 
BJ4741:    TCATTAGTCATATCCACATC:C:TCTTCAGCACCTTCTTCTTC 
genome:    TCATTAGTCATATCCACATC:C:TCTTCAGCACCTTCTTCTTC 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 12989) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGATGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4330) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEDDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 252: chr12 350876 
MB220:     CCAACCTCTTCCTTGTTTAG:A:TCATCAGGCATTCCATCTGA 
BJ4741:    CCAACCTCTTCCTTGTTTAG:G:TCATCAGGCATTCCATCTGA 
genome:    CCAACCTCTTCCTTGTTTAG:G:TCATCAGGCATTCCATCTGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 12842) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGATCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4281) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 253: chr12 350984 
MB220:     GTTTCGATTTCAGGAACATT:G:GCCTCCAAATCCTCGCCTTC 
BJ4741:    GTTTCGATTTCAGGAACATT:A:GCCTCCAAATCCTCGCCTTC 
genome:    GTTTCGATTTCAGGAACATT:A:GCCTCCAAATCCTCGCCTTC 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 12734) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCCAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4245) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 254: chr12 351118 
MB220:     ATTTGGGTCCTCATCCCCTC:T:TTCCTTGTTATCCCGCTGTT 
BJ4741:    ATTTGGGTCCTCATCCCCTC:C:TTCCTTGTTATCCCGCTGTT 
genome:    ATTTGGGTCCTCATCCCCTC:C:TTCCTTGTTATCCCGCTGTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 12600) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
AGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4201) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
RGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 255: chr12 351580 
MB220:     AACTTCTTCAGATGGTGGCT:C:CGGAGAACAGAACCCATTTT 
BJ4741:    AACTTCTTCAGATGGTGGCT:G:CGGAGAACAGAACCCATTTT 
genome:    AACTTCTTCAGATGGTGGCT:G:CGGAGAACAGAACCCATTTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 12138) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGGAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 4047) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPEPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 256: chr12 352216 
MB220:     AGATAAGGTCGATTTTGCAT:T:TAACAAGATCTTTTGTTGTT 
BJ4741:    AGATAAGGTCGATTTTGCAT:C:TAACAAGATCTTTTGTTGTT 
genome:    AGATAAGGTCGATTTTGCAT:C:TAACAAGATCTTTTGTTGTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 11502) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAAATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3835) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLNAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
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Poly 257: chr12 352922 
MB220:     CTTGCTACCGTGTCAATATT:T:CTTAATGGCGCAGCTCTCAT 
BJ4741:    CTTGCTACCGTGTCAATATT:C:CTTAATGGCGCAGCTCTCAT 
genome:    CTTGCTACCGTGTCAATATT:C:CTTAATGGCGCAGCTCTCAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 10796) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGAAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3599) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
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Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 10782) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGATCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3595) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
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RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
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VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
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TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
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MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
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NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
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Poly 259: chr12 353372 
MB220:     GCTTTTACAAGATCTAGCCT:A:GCGTTGAATTCGCCCAATGT 
BJ4741:    GCTTTTACAAGATCTAGCCT:G:GCGTTGAATTCGCCCAATGT 
genome:    GCTTTTACAAGATCTAGCCT:G:GCGTTGAATTCGCCCAATGT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 10346) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCTAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3449) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
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Poly 260: chr12 353464 
MB220:     GGCCGTTTCCTTCTTTTCAC:C:AACAAAATTTGAAATGACAA 
BJ4741:    GGCCGTTTCCTTCTTTTCAC:T:AACAAAATTTGAAATGACAA 
genome:    GGCCGTTTCCTTCTTTTCAC:T:AACAAAATTTGAAATGACAA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 10254) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTGGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3419) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
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HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
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Poly 261: chr12 353535 
MB220:     CAATAGATTTTCTGGTTTTT:T:CGTCTTCCGAGTTGAAAAGA 
BJ4741:    CAATAGATTTTCTGGTTTTT:G:CGTCTTCCGAGTTGAAAAGA 
genome:    CAATAGATTTTCTGGTTTTT:G:CGTCTTCCGAGTTGAAAAGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 10183) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGAA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3395) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDEKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
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TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 262: chr12 354394 
MB220:     AACCTTTTCAATCGAAGTAT:A:TTCCATATCACCCTTTTTGA 
BJ4741:    AACCTTTTCAATCGAAGTAT:C:TTCCATATCACCCTTTTTGA 
genome:    AACCTTTTCAATCGAAGTAT:C:TTCCATATCACCCTTTTTGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 9324) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAATATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3109) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEYTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 263: chr12 354457 
MB220:     AGCGCTTAAAACATTCTCTG:T:GCATGAAATATTGATAGGGT 
BJ4741:    AGCGCTTAAAACATTCTCTG:C:GCATGAAATATTGATAGGGT 
genome:    AGCGCTTAAAACATTCTCTG:C:GCATGAAATATTGATAGGGT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 9261) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCACAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 3088) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCTENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 264: chr12 354959 
MB220:     AATAAATCATATAAAACGTA:G:TCGTGTATTGCCGGATCATA 
BJ4741:    AATAAATCATATAAAACGTA:A:TCGTGTATTGCCGGATCATA 
genome:    AATAAATCATATAAAACGTA:A:TCGTGTATTGCCGGATCATA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 8759) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGACTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2920) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 265: chr12 355007 
MB220:     TCTGGGACGAATAGCAGAAG:T:AAACCTGTACCAAATGTGAT 
BJ4741:    TCTGGGACGAATAGCAGAAG:C:AAACCTGTACCAAATGTGAT 
genome:    TCTGGGACGAATAGCAGAAG:C:AAACCTGTACCAAATGTGAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 8711) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTACTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2904) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 266: chr12 355201 
MB220:     GCCGACGTGAATATCAATAA:T:TTTTCTGAGCCATGACAGTA 
BJ4741:    GCCGACGTGAATATCAATAA:C:TTTTCTGAGCCATGACAGTA 
genome:    GCCGACGTGAATATCAATAA:C:TTTTCTGAGCCATGACAGTA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 8517) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAATTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2840) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKIIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 267: chr12 355301 
MB220:     GAGGAAAGTAGCAATTCTGC:A:TCACTAATAGATTGTTTGAT 
BJ4741:    GAGGAAAGTAGCAATTCTGC:G:TCACTAATAGATTGTTTGAT 
genome:    GAGGAAAGTAGCAATTCTGC:G:TCACTAATAGATTGTTTGAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 8417) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGATGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2806) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 268: chr12 355751 
MB220:     ATCAAATCCTTAATGGAATT:A:TATGATTCAGAAAATTGGAG 
BJ4741:    ATCAAATCCTTAATGGAATT:G:TATGATTCAGAAAATTGGAG 
genome:    ATCAAATCCTTAATGGAATT:G:TATGATTCAGAAAATTGGAG 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 7967) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATATAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2656) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 269: chr12 355803 
MB220:     TGTCAAATTTTTCAGATAAA:C:TAATGAGCTTTTCGAAAGCT 
BJ4741:    TGTCAAATTTTTCAGATAAA:T:TAATGAGCTTTTCGAAAGCT 
genome:    TGTCAAATTTTTCAGATAAA:T:TAATGAGCTTTTCGAAAGCT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 7915) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAGTTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2639) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
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VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
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Poly 270: chr12 355863 
MB220:     TCGGATAATTTTTTCTGAAT:G:TATCCCATAGTAAAGTTATG 
BJ4741:    TCGGATAATTTTTTCTGAAT:A:TATCCCATAGTAAAGTTATG 
genome:    TCGGATAATTTTTTCTGAAT:A:TATCCCATAGTAAAGTTATG 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 7855) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATACATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2619) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDTFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
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MB220:     AATTCAATATACGTCAGTTC:A:TCAATTTTACCATGAGTTGA 
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genome:    AATTCAATATACGTCAGTTC:G:TCAATTTTACCATGAGTTGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 7475) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGATGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2492) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
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EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
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HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
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Poly 272: chr12 357418 
MB220:     CTCAGTGATATATGATATTT:T:TCTAGTCAAATCAACTTGTT 
BJ4741:    CTCAGTGATATATGATATTT:G:TCTAGTCAAATCAACTTGTT 
genome:    CTCAGTGATATATGATATTT:G:TCTAGTCAAATCAACTTGTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 6300) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
AAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2101) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
KISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
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Poly 273: chr12 357509 
MB220:     ACGTCTACTCTGGGACCCAA:A:ATTGAAGCTAAAAATCTTAT 
BJ4741:    ACGTCTACTCTGGGACCCAA:G:ATTGAAGCTAAAAATCTTAT 
genome:    ACGTCTACTCTGGGACCCAA:G:ATTGAAGCTAAAAATCTTAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6209) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATTTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2070) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
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IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
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Poly 274: chr12 357515 
MB220:     ACTCTGGGACCCAAGATTGA:G:GCTAAAAATCTTATCGTTTC 
BJ4741:    ACTCTGGGACCCAAGATTGA:A:GCTAAAAATCTTATCGTTTC 
genome:    ACTCTGGGACCCAAGATTGA:A:GCTAAAAATCTTATCGTTTC 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6203) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCCTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2068) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 275: chr12 357530 
MB220:     ATTGAAGCTAAAAATCTTAT:T:GTTTCCGTTTTACCGGAGTT 
BJ4741:    ATTGAAGCTAAAAATCTTAT:C:GTTTCCGTTTTACCGGAGTT 
genome:    ATTGAAGCTAAAAATCTTAT:C:GTTTCCGTTTTACCGGAGTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6188) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACAATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2063) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
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WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
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Poly 276: chr12 357557 
MB220:     GTTTTACCGGAGTTTGAGGG:T:CCAACAAGTACCAACGGCCA 
BJ4741:    GTTTTACCGGAGTTTGAGGG:C:CCAACAAGTACCAACGGCCA 
genome:    GTTTTACCGGAGTTTGAGGG:C:CCAACAAGTACCAACGGCCA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6161) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGACCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2054) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 277: chr12 357619 
MB220:     AACAGATTCATAAACGGCGA:T:ATTGCACTCTAATGGGAAAA 
BJ4741:    AACAGATTCATAAACGGCGA:C:ATTGCACTCTAATGGGAAAA 
genome:    AACAGATTCATAAACGGCGA:C:ATTGCACTCTAATGGGAAAA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 6099) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATATCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2034) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNIAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 278: chr12 357620 
MB220:     ACAGATTCATAAACGGCGAC:G:TTGCACTCTAATGGGAAAAG 
BJ4741:    ACAGATTCATAAACGGCGAC:A:TTGCACTCTAATGGGAAAAG 
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Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 6098) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAACGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2033) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 279: chr12 357703 
MB220:     TACCTCGTTGTTAATTTGAA:T:ATAGTCTTCTGTAAGTTTGA 
BJ4741:    TACCTCGTTGTTAATTTGAA:C:ATAGTCTTCTGTAAGTTTGA 
genome:    TACCTCGTTGTTAATTTGAA:C:ATAGTCTTCTGTAAGTTTGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 6015) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATATTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 2006) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYIQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 280: chr12 357920 
MB220:     CTCAAATTGAACTCCCATGG:C:GAACCAGAATTACCCCAAAG 
BJ4741:    CTCAAATTGAACTCCCATGG:T:GAACCAGAATTACCCCAAAG 
genome:    CTCAAATTGAACTCCCATGG:T:GAACCAGAATTACCCCAAAG 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 5798) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCGCCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1933) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
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HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
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NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
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Poly 281: chr12 358157 
MB220:     GGATTTTGAGCAGCAAAGAC:T:AGAAAATTGGGGTGGCAGGA 
BJ4741:    GGATTTTGAGCAGCAAAGAC:C:AGAAAATTGGGGTGGCAGGA 
genome:    GGATTTTGAGCAGCAAAGAC:C:AGAAAATTGGGGTGGCAGGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 5561) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTAGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1854) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 282: chr12 358282 
MB220:     TAAATTCATTTCATCTAATA:G:AACCCACTCACCTTTCTTCA 
BJ4741:    TAAATTCATTTCATCTAATA:A:AACCCACTCACCTTTCTTCA 
genome:    TAAATTCATTTCATCTAATA:A:AACCCACTCACCTTTCTTCA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 5436) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTCTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1813) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
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VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
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VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
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Poly 283: chr12 358672 
MB220:     AATTTGTTGTAGTTCCAAAT:T:GTCACCACATAGTTTCAATA 
BJ4741:    AATTTGTTGTAGTTCCAAAT:C:GTCACCACATAGTTTCAATA 
genome:    AATTTGTTGTAGTTCCAAAT:C:GTCACCACATAGTTTCAATA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 5046) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACAATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1683) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDNLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 284: chr12 359206 
MB220:     TGGCTCCAAAACACTATTTA:A:TCTTTCAAGAACGGAATCAT 
BJ4741:    TGGCTCCAAAACACTATTTA:G:TCTTTCAAGAACGGAATCAT 
genome:    TGGCTCCAAAACACTATTTA:G:TCTTTCAAGAACGGAATCAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 4512) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGATTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1505) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
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HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
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Poly 285: chr12 359276 
MB220:     AAATTTCCCGTCCTCATAGC:C:TGAATCAGAGGCCCGTCACT 
BJ4741:    AAATTTCCCGTCCTCATAGC:T:TGAATCAGAGGCCCGTCACT 
genome:    AAATTTCCCGTCCTCATAGC:T:TGAATCAGAGGCCCGTCACT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 4442) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAGGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1481) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 286: chr12 359449 
MB220:     AATATTCAATGCTGTTTTTA:G:GGATTTTATTAGCTTATATT 
BJ4741:    AATATTCAATGCTGTTTTTA:A:GGATTTTATTAGCTTATATT 
genome:    AATATTCAATGCTGTTTTTA:A:GGATTTTATTAGCTTATATT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 4269) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCCTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1424) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
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Poly 287: chr12 359867 
MB220:     CTGGCAGCAAGCTGCTCATA:G:CCCACTGCGTCCCTTAAAGC 
BJ4741:    CTGGCAGCAAGCTGCTCATA:T:CCCACTGCGTCCCTTAAAGC 
genome:    CTGGCAGCAAGCTGCTCATA:T:CCCACTGCGTCCCTTAAAGC 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3851) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGCTATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 1284) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 288: chr12 360752 
MB220:     AGTAAAGTCAAAAAACTCAT:G:CAGAATCCATCATACAGGGA 
BJ4741:    AGTAAAGTCAAAAAACTCAT:A:CAGAATCCATCATACAGGGA 
genome:    AGTAAAGTCAAAAAACTCAT:A:CAGAATCCATCATACAGGGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2966) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGCATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 989) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
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NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
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WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
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Poly 289: chr12 360890 
MB220:     ACTATAGTATTGTTATCGGA:C:AGTTTTTTGGCTTCAAGGTA 
BJ4741:    ACTATAGTATTGTTATCGGA:G:AGTTTTTTGGCTTCAAGGTA 
genome:    ACTATAGTATTGTTATCGGA:G:AGTTTTTTGGCTTCAAGGTA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2828) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTGTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 943) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 290: chr12 360950 
MB220:     CCTACCCATTCATCGCTGAC:A:CTGTACTTTCCAATATATTT 
BJ4741:    CCTACCCATTCATCGCTGAC:G:CTGTACTTTCCAATATATTT 
genome:    CCTACCCATTCATCGCTGAC:G:CTGTACTTTCCAATATATTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2768) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGTGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 923) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
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Poly 291: chr12 361264 
MB220:     CCACTCCCCAGCCCTGATAG:C:CTTTACCAAAGAACCCTCGA 
BJ4741:    CCACTCCCCAGCCCTGATAG:T:CTTTACCAAAGAACCCTCGA 
genome:    CCACTCCCCAGCCCTGATAG:T:CTTTACCAAAGAACCCTCGA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2454) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGGCTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 819) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKAIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 292: chr12 361274 
MB220:     GCCCTGATAGTCTTTACCAA:G:GAACCCTCGACAAAATTGAA 
BJ4741:    GCCCTGATAGTCTTTACCAA:A:GAACCCTCGACAAAATTGAA 
genome:    GCCCTGATAGTCTTTACCAA:A:GAACCCTCGACAAAATTGAA 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2444) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCCTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 815) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 293: chr12 361845 
MB220:     AATGATTCGTAAATGCGAAC:G:ATGTGCTGTTCATTGATTTT 
BJ4741:    AATGATTCGTAAATGCGAAC:A:ATGTGCTGTTCATTGATTTT 
genome:    AATGATTCGTAAATGCGAAC:A:ATGTGCTGTTCATTGATTTT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1873) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATCGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 625) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTSFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 294: chr12 361949 
MB220:     TTTTCCAAAGTGGGCACATG:A:TGGGTCAAAAATAACGAAAT 
BJ4741:    TTTTCCAAAGTGGGCACATG:T:TGGGTCAAAAATAACGAAAT 
genome:    TTTTCCAAAGTGGGCACATG:T:TGGGTCAAAAATAACGAAAT 
Overlapping gene(s): 
Locus YLR106C 
Alias REA1 
Name YLR106C 
Note Huge dynein-related AAA-type ATPase (midasin), forms extended pre-60S particle with the Rix1 
complex (Rix1p-Ipi1p-Ipi3p), may mediate ATP-dependent remodeling of 60S subunits and subsequent export 
from nucleoplasm to cytoplasm 
Ontology_term GO:0016887 
dbxref SGD:S000004096 
gene MDN1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR106C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1769) 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCAACATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
ATGTCCCAGGATAGAATTTTGTTAGATTTAGACGTAGTTAACCAAAGGTTAATTCTCTTCAATTCTGCTTTTCCCTCTGATGCTATTGAAGCGCCCTTCCACTTT
AGCAACAAGGAATCAACTTCTGAGAATTTAGACAATTTAGCAGGAACTATACTACATAGCCGTTCCATCACTGGTCATGTTTTCCTTTACAAACATATTTTTTTA
GAGATAGTGGCACGTTGGATAAAGGACTCCAAAAAAAAAGATTACGTTCTTGTAATTGAAAAGTTGGCAAGTATAATTACAATATTTCCCGTTGCAATGCCATTA
ATTGAAGACTATTTAGATAAAGAGAATGATCATTTCATCACTATTCTTCAAAATCCATCCACACAAAAGGATTCCGACATGTTTAAAATACTATTAGCATACTAT
AGGTTACTATATCACAATAAAGAAGTATTTGCACGCTTCATTCAACCCGACATTTTATACCAACTTGTGGATTTACTCACCAAAGAACAAGAAAATCAGGTTGTT
ATATTTCTAGCATTAAAGGTTTTATCTTTATACTTAGACATGGGAGAAAAAACATTAAACGATATGCTCGACACTTATATAAAATCACGCGATTCATTGTTGGGC
CATTTTGAGGGCGATTCTGGAATTGATTACAGCTTCCTCGAACTGAACGAAGCTAAGAGATGTGCAAATTTCTCTAAACTACCCAGTGTTCCAGAATGTTTCACT
ATAGAAAAAAAATCTAGCTACTTCATTATTGAGCCTCAGGATTTGAGTACTAAGGTCGCGTCAATCTGTGGCGTTATCGTCCCTAAGGTCCACACTATCCACGAC
AAAGTATTCTACCCATTAACCTTTGTCCCTACTCATAAAACGGTTTCCTCTCTTCGTCAACTCGGGAGAAAGATTCAAAATTCAACTCCAATAATGCTCATTGGA
AAAGCGGGATCCGGTAAAACCTTTTTAATCAATGAGCTAAGTAAATATATGGGTTGCCATGACTCCATTGTGAAAATTCATTTAGGTGAACAAACTGATGCCAAG
TTACTGATTGGTACTTATACCTCTGGTGACAAGCCAGGCACGTTTGAATGGAGAGCTGGTGTTCTCGCTACCGCGGTCAAAGAAGGGAGATGGGTACTTATAGAA
GACATAGATAAAGCTCCTACAGATGTTTTATCAATACTTTTATCGCTTTTAGAAAAGCGCGAACTAACCATTCCATCCAGAGGAGAGACTGTAAAGGCTGCAAAT
GGTTTCCAGTTAATATCAACTGTTAGAATAAACGAAGATCATCAGAAGGATAGTTCCAATAAGATCTATAACTTGAATATGATTGGTATGAGAATCTGGAATGTT
ATTGAATTAGAGGAACCTAGCGAAGAGGATTTGACACACATTTTAGCCCAAAAGTTTCCCATTTTGACCAACCTTATCCCCAAACTAATCGATTCATACAAAAAC
GTCAAAAGTATTTATATGAACACCAAGTTCATTTCATTGAACAAGGGGGCACACACAAGAGTTGTATCTGTAAGAGATTTAATTAAGCTGTGCGAAAGGTTAGAC
ATCCTATTCAAAAACAATGGCATCAACAAACCTGACCAACTAATCCAGTCTTCTGTCTACGACAGTATTTTCTCCGAAGCCGCCGACTGTTTCGCTGGCGCTATT
GGAGAATTCAAAGCTTTGGAACCTATTATACAAGCAATCGGCGAGTCATTAGACATTGCTTCCTCAAGGATTTCGTTATTTTTGACCCATCATGTGCCCACTTTG
GAAAACCTTGATGATAGCATTAAAATTGGAAGAGCCGTATTACTTAAGGAAAAGCTAAATATACAAAAAAAATCAATGAACAGCACATTGTTCGCATTTACGAAT
CATTCTTTAAGACTAATGGAACAGATTTCTGTTTGTATACAGATGACTGAACCTGTTTTACTAGTCGGTGAAACGGGTACCGGGAAAACTACAGTCGTTCAACAA
CTTGCTAAGATGTTAGCAAAAAAATTAACGGTAATCAATGTTTCACAACAAACAGAAACTGGTGATCTTCTTGGTGGGTACAAACCCGTAAATTCTAAAACAGTT
GCAGTTCCTATACAAGAAAATTTTGAAACTCTTTTTAATGCTACATTTTCCTTAAAGAAGAACGAGAAGTTTCACAAGATGCTACATAGGTGCTTCAACAAGAAT
CAATGGAAGAACGTTGTTAAACTTTGGAACGAAGCGTACAAAATGGCTCAAAGCATATTAAAAATTACAAACACTGAAAATGAAAACGAAAATGCAAAGAAGAAG
AAAAGAAGACTCAATACTCATGAAAAAAAATTGTTACTTGACAAATGGGCTGACTTCAATGACTCAGTGAAGAAGTTTGAGGCCCAGTCTAGCTCTATTGAAAAC
TCGTTTGTCTTCAATTTTGTCGAGGGTTCTTTGGTAAAGACTATCAGGGCTGGGGAGTGGCTATTGCTCGATGAAGTGAATTTAGCAACCGCAGATACCTTAGAA
AGTATTTCTGACCTTCTCACCGAGCCTGATTCTCGTAGTATTCTTCTTTCAGAAAAGGGTGACGCTGAGCCTATAAAAGCTCACCCCGATTTTAGAATATTTGCT
TGTATGAACCCCGCTACTGATGTTGGTAAAAGAGACTTACCTATGGGTATCAGATCAAGATTTACCGAAATATATGTACATTCTCCGGAACGTGATATTACTGAT
TTGCTTTCCATAATTGATAAATATATTGGAAAGTACAGCGTCAGCGATGAATGGGTAGGAAATGACATCGCTGAACTTTACCTTGAAGCCAAAAAACTCTCCGAT
AACAATACTATAGTTGATGGCTCAAACCAAAAACCACACTTTAGTATCCGTACCCTGACGCGTACATTGCTTTATGTTACTGATATTATTCATATCTACGGTCTA
CGCCGTTCCCTGTATGATGGATTCTGTATGAGTTTTTTGACTTTACTGGACCAAAAATCTGAGGCCATTCTGAAGCCAGTAATAGAAAAATTCACATTGGGGAGG
CTAAAAAATGTCAAGTCAATCATGTCACAGACACCTCCCTCTCCAGGACCAGATTATGTTCAGTTTAAGCATTATTGGATGAAAAAGGGCCCTAATACAATTCAA
GAACAAGCTCACTATATCATTACGCCTTTTGTTGAAAAGAATATGATGAATTTGGTAAGAGCTACATCAGGCAAAAGATTTCCTGTGCTTATTCAAGGTCCAACT
TCATCGGGAAAAACCAGTATGATCAAATATCTTGCGGATATAACGGGCCATAAGTTTGTCCGTATAAATAACCATGAGCATACAGATTTACAGGAATATTTAGGT
ACATATGTTACCGATGATACCGGAAAGCTGTCGTTTAAGGAAGGTGTTTTAGTCGAGGCACTACGAAAAGGATATTGGATTGTTTTGGATGAATTAAATCTTGCC
CCAACCGATGTTTTAGAAGCCTTAAATAGGTTACTTGACGATAACAGAGAACTTTTTATTCCAGAAACACAAGAAGTTGTACATCCTCATCCTGATTTCCTTCTT
TTTGCTACCCAGAATCCACCTGGGATATACGGTGGCCGTAAAATTCTTTCAAGAGCTTTTAGGAATCGTTTTCTGGAGTTGCACTTCGACGATATTCCGCAAGAT
GAATTAGAAATTATCCTACGTGAGCGCTGCCAAATTGCCCCATCATATGCAAAGAAAATCGTTGAAGTATACCGCCAATTATCCATCGAACGTTCCGCTTCAAGG
TTGTTCGAACAGAAAAATAGTTTTGCAACTCTACGTGATCTTTTCCGCTGGGCTTTAAGGGACGCAGTGGGATATGAGCAGCTTGCTGCCAGTGGCTATATGCTT
CTTGCAGAAAGGTGCAGAACTCCACAAGAAAAAGTTACAGTCAAAAAGACTTTAGAAAAAGTAATGAAAGTTAAATTAGATATGGACCAATATTATGCAAGTCTG
GAAGATAAATCCTTAGAAGCCATTGGCTCTGTTACTTGGACAAAAGGAATGCGCCGACTATCCGTCTTAGTTTCTAGTTGTTTAAAGAATAAGGAGCCAGTACTA
CTGGTAGGTGAAACTGGGTGCGGCAAAACAACAATTTGCCAATTATTGGCGCAATTCATGGGTCGAGAACTGATCACACTAAATGCCCATCAAAACACAGAAACT
GGAGACATATTAGGTGCTCAAAGACCTGTTCGTAACAGGTCTGAAATTCAATATAAGCTAATAAAATCCTTAAAAACAGCATTGAATATTGCTAATGACCAAGAT
GTAGACTTGAAAGAGTTATTACAGCTATATTCTAAGTCAGATAATAAAAATATAGCCGAAGATGTTCAACTGGAAATACAAAAGCTGAGGGATAGTTTGAATGTT
TTATTTGAATGGAGTGACGGGCCTCTGATTCAAGCTATGAGGACGGGAAATTTTTTTCTACTTGATGAAATATCGCTAGCAGATGATTCCGTTCTTGAAAGACTA
AATAGTGTTTTGGAGCCAGAAAGGAGTTTGTTGTTAGCAGAACAGGGTTCATCCGATAGCCTTGTAACGGCTTCAGAAAACTTTCAATTCTTCGCAACCATGAAC
CCTGGTGGAGATTACGGTAAAAAAGAATTATCTCCAGCGTTAAGAAATAGATTTACTGAAATATGGGTACCATCCATGGAAGATTTCAACGATGTAAACATGATC
GTATCCTCAAGGCTTTTAGAGGACTTGAAAGATCTTGCTAATCCAATTGTGAAATTCTCTGAATGGTTTGGCAAGAAGCTGGGAGGCGGAAATGCAACAAGTGGT
GTCATTTCTTTACGTGACATACTTGCATGGGTTGAATTTATTAATAAAGTGTTTCCGAAAATACAGAACAAGTCAACTGCCTTAATTCAAGGTGCCTCAATGGTT
TTTATTGACGCCCTTGGTACAAATAACACTGCTTACTTAGCTGAAAACGAAAATGATTTAAAGTCACTTAGAACAGAATGTATTATACAACTATTGAAACTATGT
GGTGACGATTTGGAACTACAACAAATTGAAACGAACGAAATTATTGTGACTCAGGATGAATTACAAGTCGGAATGTTCAAAATACCAAGATTTCCAGATGCTCAG
TCTTCATCCTTTAACTTAACCGCCCCCACTACTGCCTCAAACTTAGTAAGGGTTGTACGGGCTATGCAAGTACACAAGCCAATTTTACTTGAAGGTAGTCCAGGT
GTTGGTAAAACAAGTTTAATCACCGCTCTTGCCAATATTACAGGAAATAAGCTTACAAGAATCAATTTGTCTGAACAAACGGATCTAGTAGATCTTTTCGGTGCA
GACGCTCCTGGTGAGCGAAGTGGTGAATTTTTATGGCACGATGCTCCGTTTTTAAGAGCAATGAAGAAAGGTGAGTGGGTTTTATTAGATGAAATGAATTTAGCC
TCCCAATCCGTCCTAGAAGGGTTGAATGCCTGTTTAGATCATCGAGGCGAAGCGTATATCCCCGAGTTGGACATATCGTTTTCCTGCCACCCCAATTTTCTGGTC
TTTGCTGCTCAAAATCCTCAGTATCAAGGTGGTGGTAGGAAAGGTCTTCCTAAATCTTTCGTTAATCGATTTAGCGTGGTATTTATTGACATGCTTACATCTGAT
GATCTCCTTTTGATTGCAAAACACTTATATCCAAGTATTGAGCCAGATATCATCGCGAAAATGATTAAGTTAATGTCTACTTTAGAGGATCAAGTCTGTAAAAGA
AAACTTTGGGGTAATTCTGGTTCACCATGGGAGTTCAATTTGAGAGATACATTGCGTTGGCTAAAGTTACTCAACCAATATTCGATTTGCGAAGATGTGGACGTG
TTTGACTTTGTTGATATAATCGTTAAGCAGAGGTTCCGTACTATCAGCGATAAGAATAAAGCACAGCTTCTCATTGAAGATATTTTTGGTAAATTCTCAACTAAA
GAGAACTTTTTCAAACTTACAGAAGACTATGTTCAAATTAACAACGAGGTAGCTCTAAGAAATCCCCATTACCGCTATCCAATTACCCAGAATCTTTTCCCATTA
GAGTGCAATGTCGCCGTTTATGAATCTGTTTTGAAAGCAATCAACAATAATTGGCCGTTGGTACTTGTTGGGCCCTCAAACTCCGGTAAAACGGAAACGATAAGA
TTTTTAGCTTCAATCTTGGGTCCCAGAGTAGACGTGTTTTCCATGAATAGTGATATAGATAGTATGGATATCCTTGGTGGTTATGAACAAGTTGATTTGACTAGA
CAAATATCATATATCACTGAGGAGTTAACAAATATCGTAAGAGAAATAATCTCGATGAATATGAAGCTCTCACCAAATGCTACCGCAATCATGGAAGGTTTGAAC
TTATTGAAATATTTGCTCAATAATATCGTCACACCTGAGAAATTCCAAGATTTCAGAAATCGTTTTAATAGGTTCTTTTCGCACTTAGAAGGGCATCCCCTATTA
AAAACTATGAGTATGAATATTGAAAAAATGACTGAAATCATCACTAAGGAAGCTTCGGTTAAATTTGAATGGTTTGATGGCATGTTGGTCAAAGCAGTTGAAAAG
GGCCATTGGCTAATCTTAGATAATGCTAATCTTTGTTCTCCTTCTGTTCTTGATAGACTGAACTCTCTATTGGAGATAGACGGGTCGCTGCTCATCAATGAATGT
AGCCAAGAAGATGGCCAACCAAGGGTTCTCAAACCCCACCCTAACTTCAGATTATTTTTGACCATGGATCCAAAATATGGTGAATTATCCCGAGCTATGAGAAAC
AGAGGTGTGGAGATTTATATCGACGAATTGCACAGTCGTTCTACAGCCTTCGATCGCCTCACCCTAGGCTTTGAACTTGGAGAGAATATAGACTTTGTTTCTATT
GATGATGGCATCAAAAAAATAAAACTAAATGAACCTGATATGTCGATACCATTAAAACACTATGTTCCATCCTATTTAAGCAGACCATGCATATTTGCACAAGTA
CATGATATTTTATTATTATCTGACGAAGAACCAATTGAAGAATCTCTTGCTGCTGTTATTCCGATTTCCCATTTAGGGGAAGTTGGTAAATGGGCCAATAATGTA
TTGAATTGCACGGAGTACTCAGAAAAAAAGATCGCAGAAAGGCTTTATGTTTTTATAACATTTTTGACTGATATGGGTGTCTTAGAAAAGATTAATAACCTATAC
AAACCTGCAAACCTAAAATTCCAGAAGGCTTTGGGGCTGCATGATAAGCAATTGACAGAGGAAACTGTCTCGCTTACCTTGAACGAATATGTTCTTCCAACAGTC
AGCAAGTATTCAGATAAGATCAAATCTCCAGAGTCGTTATACTTATTATCAAGTTTACGTCTGCTACTCAACTCTTTGAACGCTCTCAAATTAATCAATGAAAAA
TCAACTCATGGTAAAATTGACGAACTGACGTATATTGAATTATCTGCGGCTGCCTTTAACGGTCGCCATTTGAAGAATATTCCTCGCATTCCAATATTCTGTATT
CTCTACAATATTTTAACAGTAATGTCTGAAAACCTTAAGACGGAAAGTTTATTTTGCGGCTCCAACCAATATCAATATTATTGGGATTTACTGGTAATTGTAATT
GCAGCATTAGAAACCGCCGTTACAAAGGATGAAGCACGTCTAAGAGTATATAAGGAGTTGATAGATAGCTGGATTGCGTCCGTAAAATCCAAATCAGACATTGAG
ATAACTCCCTTCCTTAACATCAATTTGGAATTTACCGATGTTTTACAGTTGTCGAGGGGCCACTCCATAACTTTACTATGGGATATATTCAGAAAAAATTATCCG
ACAACCTCCAACAGCTGGCTAGCTTTCGAAAAGCTCATTAATTTATCTGAAAAATTTGACAAAGTACGTCTGCTCCAATTTTCTGAATCATACAATTCCATTAAG
GATTTGATGGACGTTTTCCGGTTGCTAAATGATGATGTGTTGAATAATAAATTAAGTGAGTTTAATCTCTTGCTATCAAAGTTAGAAGATGGTATAAATGAATTG
GAACTAATTTCAAATAAGTTTTTAAACAAAAGAAAACATTATTTTGCTGACGAATTTGACAATTTGATCAGATATACCTTCTCAGTTGACACAGCCGAGCTAATA
AAAGAACTTGCTCCCGCTTCTTCTTTAGCCACGCAAAAACTTACAAAACTTATTACCAACAAATACAATTATCCGCCTATCTTTGATGTTCTTTGGACAGAAAAA
AATGCTAAATTGACTTCCTTTACTTCTACCATATTTTCATCCCAGTTTCTCGAAGATGTCGTTCGTAAATCTAATAATTTGAAATCATTTTCGGGAAATCAGATC
AAACAATCTATTAGTGACGCAGAATTGCTACTTTCCTCCACTATCAAGTGTTCACCTAACCTACTTAAGAGCCAAATGGAGTACTATAAAAATATGTTACTGTCA
TGGCTCAGAAAAGTTATTGATATTCACGTCGGCGGGGACTGCTTGAAATTGACTTTGAAAGAACTTTGCTCTCTCATAGAAGAAAAAACTGCTTCAGAGACACGC
GTGACTTTTGCAGAATACATCTTTCCCGCTCTAGATTTGGCTGAAAGTTCGAAATCATTAGAAGAACTGGGAGAAGCTTGGATCACATTTGGTACAGGTTTGCTT
CTGCTATTCGTCCCAGATTCTCCCTATGATCCGGCAATACACGATTACGTTTTATATGATTTATTTTTGAAGACAAAGACATTTTCTCAAAACCTAATGAAAAGT
TGGAGAAATGTTCGTAAAGTAATCAGTGGCGATGAGGAGATTTTCACAGAAAAACTTATCAATACCATAAGCGATGACGACGCACCTCAATCCCCTAGGGTATAT
CGTACAGGCATGTCTATTGACTCTTTATTTGATGAATGGATGGCATTTTTGTCGTCAACTATGAGTTCTCGTCAAATAAAAGAGCTAGTGAGTTCCTACAAGTGC
AATTCAGATCAATCGGATCGTAGATTAGAAATGCTCCAACAAAATAGTGCACATTTTTTGAATCGTCTCGAAAGCGGTTATTCAAAATTTGCTGATTTAAATGAT
ATCCTCGCGGGATATATTTACAGTATCAACTTTGGCTTTGATTTATTGAAGCTTCAAAAATCTAAGGATAGAGCATCATTCCAAATTTCTCCTTTATGGAGTATG
GACCCTATCAATATTTCATGCGCAGAGAATGTTTTAAGCGCTTATCATGAGCTGTCAAGGTTCTTCAAAAAGGGTGATATGGAAGATACTTCGATTGAAAAGGTT
TTGATGTACTTCTTGACGCTGTTTAAGTTCCATAAGAGGGATACAAATTTACTGGAAATTTTTGAGGCTGCTTTGTATACTCTGTATTCAAGATGGTCTGTGAGA
CGTTTCAGACAGGAGCAGGAGGAAAACGAAAAGTCAAATATGTTCAAATTCAATGATAATTCAGATGATTACGAGGCAGACTTTAGAAAGCTGTTTCCAGATTAT
GAGGACACAGCTTTGGTAACTAATGAAAAAGATATTTCGAGTCCTGAAAATCTTGATGACATCTATTTCAAGCTTGCCGACACATATATCTCGGTATTTGACAAA
GATCATGACGCCAACTTTTCTTCTGAGTTGAAGAGCGGTGCGATAATAACAACAATTTTGAGTGAAGATTTAAAAAACACCAGGATAGAAGAGTTGAAAAGCGGA
TCGTTGTCTGCTGTGATTAATACACTTGATGCAGAAACACAATCTTTCAAAAACACGGAAGTTTTTGGTAATATCGATTTTTACCACGATTTCTCTATTCCGGAG
TTTCAAAAAGCAGGTGATATCATTGAAACTGTGCTTAAGTCAGTCTTGAAATTGTTGAAGCAGTGGCCAGAACATGCCACCCTCAAAGAATTATATCGAGTTTCC
CAAGAATTTTTAAACTACCCCATTAAAACACCCTTAGCAAGACAGCTTCAAAAGATCGAACAAATATATACATACCTAGCTGAATGGGAAAAATACGCTTCCTCG
GAAGTATCCCTGAATAACACCGTTAAACTGATTACAGATTTGATAGTTTCATGGAGAAAACTAGAATTACGCACCTGGAAAGGTCTTTTCAACTCGGAAGACGCA
AAAACCAGAAAATCTATTGGAAAATGGTGGTTTTATTTGTACGAGTCAATTGTCATTTCAAATTTTGTTAGTGAAAAGAAGGAAACGGCCCCTAACGCTACACTT
TTGGTAAGCTCACTTAACTTATTTTTTAGTAAGAGTACATTGGGCGAATTCAACGCCAGGCTAGATCTTGTAAAAGCATTCTACAAGCACATTCAACTAATTGGA
TTGAGGAGCTCGAAGATAGCGGGCTTGCTCCATAATACTATAAAATTCTATTATCAGTTCAAACCATTAATTGATGAGCGGATTACGAATGGAAAAAAGAGTCTG
GAAAAAGAAATTGACGATATAATTCTTTTAGCCAGTTGGAAAGATGTTAACGTTGATGCCCTGAAACAAAGTTCTCGTAAGTCTCATAACAACCTTTACAAAATT
GTCAGAAAATACCGTGATTTGCTAAATGGGGATGCGAAAACCATTATTGAGGCCGGTCTTTTGTATTCCAACGAAAATAAACTAAAACTCCCTACTTTAAAACAA
CATTTTTACGAAGACCCCAACTTAGAGGCTTCGAAAAATTTGGTGAAAGAAATTTCTACTTGGAGTATGAGAGCTGCGCCATTAAGGAATATTGACACGGTAGCA
AGTAACATGGACTCCTACTTGGAAAAGATATCATCACAGGAATTCCCTAACTTCGCAGATTTAGCATCGGACTTTTATGCTGAAGCTGAAAGGTTACGTAAGGAA
ACCCCTAATGTATATACAAAGGAGAACAAAAAGAGGTTGGCATACTTGAAGACTCAAAAAAGTAAACTTTTAGGTGATGCATTGAAAGAATTGAGAAGAATCGGT
TTAAAAGTCAATTTTAGGGAAGACATTCAAAAAGTTCAATCTTCTACAACAACTATTTTGGCAAACATTGCCCCTTTCAATAATGAATATTTAAATTCGTCAGAC
GCATTCTTTTTCAAAATCCTTGACCTTTTACCCAAGCTGAGAAGCGCTGCATCGAATCCAAGTGATGATATCCCTGTTGCTGCTATAGAAAGAGGTATGGCACTC
GCACAGAGTTTGATGTTTTCCCTGATTACAGTTCGTCACCCTCTATCAGAGTTCACGAATGATTACTGTAAGATTAATGGTATGATGTTAGACCTAGAACACTTT
ACTTGCTTAAAGGGCGATATTGTTCATTCTTCATTAAAAGCGAATGTAGATAATGTCAGATTGTTTGAAAAGTGGCTGCCTTCTTTGTTAGACTATGCCGCACAG
ACCTTGTCTGTTATTTCGAAATACTCAGCAACTTCAGAACAACAAAAGATCTTGTTAGATGCAAAATCGACCTTATCTTCGTTTTTCGTACACTTCAATTCCAGT
CGAATTTTTGATTCTTCATTTATCGAGTCATATTCTAGATTTGAGTTATTCATTAATGAATTATTGAAGAAGCTTGAAAATGCAAAGGAGACAGGGAACGCTTTC
GTTTTTGATATCATTATAGAGTGGATCAAAGCAAATAAAGGGGGTCCTATTAAAAAGGAACAGAAGAGAGGCCCTTCGGTGGAAGATGTTGAACAGGCTTTCCGC
CGTACTTTCACATCTATTATATTATCTTTCCAGAAGGTAATTGGAGATGGAATTGAATCTATATCCGAAACTGATGATAACTGGTTATCAGCTAGCTTCAAGAAA
GTTATGGTAAACGTTAAACTATTACGATCCAGTGTTGTTTCTAAAAATATAGAGACAGCATTATCCTTGTTGAAGGACTTTGATTTTACCACTACTGAATCAATT
TACGTTAAATCAGTTATATCCTTTACACTACCGGTAATCACACGTTATTACAACGCAATGACCGTGGTTCTTGAAAGATCTAGAATCTACTACACGAACACAAGT
CGTGGTATGTACATTCTATCGACGATATTGCATAGCTTAGCCAAAAATGGGTTCTGTTCTCCGCAGCCACCATCTGAAGAAGTTGACGACAAAAACTTGCAAGAG
GGTACAGGCTTGGGAGACGGTGAAGGTGCTCAAAATAACAATAAAGACGTCGAACAAGACGAAGATTTGACTGAGGATGCACAAAACGAAAACAAAGAACAACAA
GATAAAGATGAGAGGGATGACGAGAATGAAGATGATGCAGTTGAGATGGAGGGCGATATGGCTGGTGAATTGGAAGATTTGTCTAATGGTGAAGAAAATGATGAT
GAAGATACTGATAGCGAAGAAGAAGAATTAGATGAAGAAATTGATGACCTGAATGAAGATGACCCCAACGCTATTGATGATAAAATGTGGGATGATAAGGCAAGT
GATAATTCAAAAGAAAAAGATACAGACCAGAATTTAGATGGAAAAAATCAAGAGGAAGATGTACAAGCTGCTGAAAATGACGAACAACAGCGGGATAACAAGGAA
GGAGGGGATGAGGACCCAAATGCACCTGAAGATGGCGATGAGGAAATTGAAAACGATGAAAATGCAGAAGAGGAAAACGACGTTGGTGAACAGGAGGACGAAGTT
AAAGATGAAGAAGGCGAGGATTTGGAGGCTAATGTTCCTGAAATCGAAACCCTAGACCTTCCTGAAGATATGAATTTAGATTCAGAGCATGAAGAATCAGACGAA
GATGTTGATATGTCAGATGGAATGCCTGATGACCTAAACAAGGAAGAGGTTGGAAACGAAGACGAAGAAGTCAAACAAGAATCCGGTATCGAAAGTGATAATGAA
AACGACGAACCTGGTCCTGAGGAAGATGCCGGCGAGACAGAAACAGCTCTTGACGAAGAAGAAGGTGCTGAAGAGGATGTGGATATGACTAATGATGAGGGAAAG
GAAGACGAAGAAAATGGCCCAGAAGAGCAAGCCATGTCTGATGAAGAAGAGTTAAAGCAAGATGCTGCTATGGAAGAAAACAAAGAGAAAGGAGGTGAGCAGAAT
ACAGAAGGTCTTGATGGCGTTGAGGAAAAGGCTGATACTGAAGACATCGATCAAGAAGCTGCCGTTCAACAAGATTCTGGATCCAAAGGTGCTGGTGCTGATGCT
ACGGACACACAAGAACAGGACGATGTTGGAGGTTCAGGAACGACTCAGAATACCTATGAAGAAGATCAAGAAGATGTGACAAAGAATAATGAAGAATCACGCGAA
GAGGCTACGGCTGCTTTAAAGCAACTAGGTGATAGCATGAAAGAATATCATAGACGTCGTCAAGATATAAAAGAAGCACAAACTAATGGCGAAGAGGACGAAAAT
TTGGAAAAAAACAATGAACGTCCCGATGAATTTGAACATGTTGAGGGTGCAAATACTGAAACAGATACGCAAGCTTTAGGTTCTGCAACACAGGATCAATTACAA
ACCATTGATGAAGACATGGCCATTGATGATGATAGGGAGGAGCAAGAAGTGGACCAGAAAGAGTTAGTAGAAGACGCCGATGATGAAAAAATGGATATTGATGAA
GAAGAGATGCTATCTGATATCGACGCGCATGACGCTAACAATGACGTTGACAGCAAAAAGTCAGGATTCATCGGTAAAAGAAAGAGTGAGGAAGATTTTGAGAAC
GAACTTTCAAATGAACACTTCTCGGCTGATCAAGAGGATGACAGTGAAATACAATCTTTAATTGAAAACATTGAGGATAATCCACCTGATGCAAGTGCTAGTTTG
ACACCGGAAAGATCGTTAGAAGAATCCCGTGAATTGTGGCATAAAAGTGAAATTTCGACCGCCGATTTAGTATCACGTCTTGGAGAACAATTAAGACTAATCTTG
GAACCTACCTTGGCTACAAAGCTGAAGGGTGATTACAAAACAGGTAAGAGACTGAATATGAAACGGATCATTCCATATATTGCCTCACAATTCCGTAAAGATAAA
ATCTGGTTGAGAAGAACTAAACCAAGCAAACGTCAGTATCAAATAATGATTGCGCTTGATGATTCTAAGTCTATGAGCGAATCTAAATGCGTTAAACTCGCTTTT
GATAGTTTATGCTTGGTCTCCAAGACGTTAACTCAGCTAGAGGCTGGAGGGTTATCTATTGTCAAATTCGGTGAAAATATTAAAGAAGTTCACTCATTTGACCAA
CAATTTAGTAACGAATCTGGCGCAAGAGCTTTTCAATGGTTTGGTTTCCAAGAAACTAAAACAGACGTTAAGAAACTTGTGGCTGAATCTACTAAAATTTTTGAA
CGTGCTCGCGCTATGGTACATAATGACCAATGGCAACTAGAAATTGTAATCTCTGATGGTATTTGCGAAGACCATGAAACAATACAAAAACTGGTCCGCCGTGCT
AGAGAAAACAAAATTATGCTGGTTTTTGTCATCATAGATGGTATTACTTCTAATGAATCCATCTTAGACATGAGCCAAGTGAACTACATTCCAGATCAGTATGGC
AATCCGCAATTAAAGATTACCAAATACTTGGACACATTTCCTTTTGAATTTTATGTTGTTGTACACGATATAAGCGAACTACCCGAAATGCTTTCACTGATTTTG
CGTCAATACTTTACAGACCTGGCATCCAGCTAA 
WT aa sequence 4910 aa vs Sample aa sequence 4910 aa (mutation position 590) 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTQHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
MSQDRILLDLDVVNQRLILFNSAFPSDAIEAPFHFSNKESTSENLDNLAGTILHSRSITGHVFLYKHIFLEIVARWIKDSKKKDYVLVIEKLASIITIFPVAMPL
IEDYLDKENDHFITILQNPSTQKDSDMFKILLAYYRLLYHNKEVFARFIQPDILYQLVDLLTKEQENQVVIFLALKVLSLYLDMGEKTLNDMLDTYIKSRDSLLG
HFEGDSGIDYSFLELNEAKRCANFSKLPSVPECFTIEKKSSYFIIEPQDLSTKVASICGVIVPKVHTIHDKVFYPLTFVPTHKTVSSLRQLGRKIQNSTPIMLIG
KAGSGKTFLINELSKYMGCHDSIVKIHLGEQTDAKLLIGTYTSGDKPGTFEWRAGVLATAVKEGRWVLIEDIDKAPTDVLSILLSLLEKRELTIPSRGETVKAAN
GFQLISTVRINEDHQKDSSNKIYNLNMIGMRIWNVIELEEPSEEDLTHILAQKFPILTNLIPKLIDSYKNVKSIYMNTKFISLNKGAHTRVVSVRDLIKLCERLD
ILFKNNGINKPDQLIQSSVYDSIFSEAADCFAGAIGEFKALEPIIQAIGESLDIASSRISLFLTHHVPTLENLDDSIKIGRAVLLKEKLNIQKKSMNSTLFAFTN
HSLRLMEQISVCIQMTEPVLLVGETGTGKTTVVQQLAKMLAKKLTVINVSQQTETGDLLGGYKPVNSKTVAVPIQENFETLFNATFSLKKNEKFHKMLHRCFNKN
QWKNVVKLWNEAYKMAQSILKITNTENENENAKKKKRRLNTHEKKLLLDKWADFNDSVKKFEAQSSSIENSFVFNFVEGSLVKTIRAGEWLLLDEVNLATADTLE
SISDLLTEPDSRSILLSEKGDAEPIKAHPDFRIFACMNPATDVGKRDLPMGIRSRFTEIYVHSPERDITDLLSIIDKYIGKYSVSDEWVGNDIAELYLEAKKLSD
NNTIVDGSNQKPHFSIRTLTRTLLYVTDIIHIYGLRRSLYDGFCMSFLTLLDQKSEAILKPVIEKFTLGRLKNVKSIMSQTPPSPGPDYVQFKHYWMKKGPNTIQ
EQAHYIITPFVEKNMMNLVRATSGKRFPVLIQGPTSSGKTSMIKYLADITGHKFVRINNHEHTDLQEYLGTYVTDDTGKLSFKEGVLVEALRKGYWIVLDELNLA
PTDVLEALNRLLDDNRELFIPETQEVVHPHPDFLLFATQNPPGIYGGRKILSRAFRNRFLELHFDDIPQDELEIILRERCQIAPSYAKKIVEVYRQLSIERSASR
LFEQKNSFATLRDLFRWALRDAVGYEQLAASGYMLLAERCRTPQEKVTVKKTLEKVMKVKLDMDQYYASLEDKSLEAIGSVTWTKGMRRLSVLVSSCLKNKEPVL
LVGETGCGKTTICQLLAQFMGRELITLNAHQNTETGDILGAQRPVRNRSEIQYKLIKSLKTALNIANDQDVDLKELLQLYSKSDNKNIAEDVQLEIQKLRDSLNV
LFEWSDGPLIQAMRTGNFFLLDEISLADDSVLERLNSVLEPERSLLLAEQGSSDSLVTASENFQFFATMNPGGDYGKKELSPALRNRFTEIWVPSMEDFNDVNMI
VSSRLLEDLKDLANPIVKFSEWFGKKLGGGNATSGVISLRDILAWVEFINKVFPKIQNKSTALIQGASMVFIDALGTNNTAYLAENENDLKSLRTECIIQLLKLC
GDDLELQQIETNEIIVTQDELQVGMFKIPRFPDAQSSSFNLTAPTTASNLVRVVRAMQVHKPILLEGSPGVGKTSLITALANITGNKLTRINLSEQTDLVDLFGA
DAPGERSGEFLWHDAPFLRAMKKGEWVLLDEMNLASQSVLEGLNACLDHRGEAYIPELDISFSCHPNFLVFAAQNPQYQGGGRKGLPKSFVNRFSVVFIDMLTSD
DLLLIAKHLYPSIEPDIIAKMIKLMSTLEDQVCKRKLWGNSGSPWEFNLRDTLRWLKLLNQYSICEDVDVFDFVDIIVKQRFRTISDKNKAQLLIEDIFGKFSTK
ENFFKLTEDYVQINNEVALRNPHYRYPITQNLFPLECNVAVYESVLKAINNNWPLVLVGPSNSGKTETIRFLASILGPRVDVFSMNSDIDSMDILGGYEQVDLTR
QISYITEELTNIVREIISMNMKLSPNATAIMEGLNLLKYLLNNIVTPEKFQDFRNRFNRFFSHLEGHPLLKTMSMNIEKMTEIITKEASVKFEWFDGMLVKAVEK
GHWLILDNANLCSPSVLDRLNSLLEIDGSLLINECSQEDGQPRVLKPHPNFRLFLTMDPKYGELSRAMRNRGVEIYIDELHSRSTAFDRLTLGFELGENIDFVSI
DDGIKKIKLNEPDMSIPLKHYVPSYLSRPCIFAQVHDILLLSDEEPIEESLAAVIPISHLGEVGKWANNVLNCTEYSEKKIAERLYVFITFLTDMGVLEKINNLY
KPANLKFQKALGLHDKQLTEETVSLTLNEYVLPTVSKYSDKIKSPESLYLLSSLRLLLNSLNALKLINEKSTHGKIDELTYIELSAAAFNGRHLKNIPRIPIFCI
LYNILTVMSENLKTESLFCGSNQYQYYWDLLVIVIAALETAVTKDEARLRVYKELIDSWIASVKSKSDIEITPFLNINLEFTDVLQLSRGHSITLLWDIFRKNYP
TTSNSWLAFEKLINLSEKFDKVRLLQFSESYNSIKDLMDVFRLLNDDVLNNKLSEFNLLLSKLEDGINELELISNKFLNKRKHYFADEFDNLIRYTFSVDTAELI
KELAPASSLATQKLTKLITNKYNYPPIFDVLWTEKNAKLTSFTSTIFSSQFLEDVVRKSNNLKSFSGNQIKQSISDAELLLSSTIKCSPNLLKSQMEYYKNMLLS
WLRKVIDIHVGGDCLKLTLKELCSLIEEKTASETRVTFAEYIFPALDLAESSKSLEELGEAWITFGTGLLLLFVPDSPYDPAIHDYVLYDLFLKTKTFSQNLMKS
WRNVRKVISGDEEIFTEKLINTISDDDAPQSPRVYRTGMSIDSLFDEWMAFLSSTMSSRQIKELVSSYKCNSDQSDRRLEMLQQNSAHFLNRLESGYSKFADLND
ILAGYIYSINFGFDLLKLQKSKDRASFQISPLWSMDPINISCAENVLSAYHELSRFFKKGDMEDTSIEKVLMYFLTLFKFHKRDTNLLEIFEAALYTLYSRWSVR
RFRQEQEENEKSNMFKFNDNSDDYEADFRKLFPDYEDTALVTNEKDISSPENLDDIYFKLADTYISVFDKDHDANFSSELKSGAIITTILSEDLKNTRIEELKSG
SLSAVINTLDAETQSFKNTEVFGNIDFYHDFSIPEFQKAGDIIETVLKSVLKLLKQWPEHATLKELYRVSQEFLNYPIKTPLARQLQKIEQIYTYLAEWEKYASS
EVSLNNTVKLITDLIVSWRKLELRTWKGLFNSEDAKTRKSIGKWWFYLYESIVISNFVSEKKETAPNATLLVSSLNLFFSKSTLGEFNARLDLVKAFYKHIQLIG
LRSSKIAGLLHNTIKFYYQFKPLIDERITNGKKSLEKEIDDIILLASWKDVNVDALKQSSRKSHNNLYKIVRKYRDLLNGDAKTIIEAGLLYSNENKLKLPTLKQ
HFYEDPNLEASKNLVKEISTWSMRAAPLRNIDTVASNMDSYLEKISSQEFPNFADLASDFYAEAERLRKETPNVYTKENKKRLAYLKTQKSKLLGDALKELRRIG
LKVNFREDIQKVQSSTTTILANIAPFNNEYLNSSDAFFFKILDLLPKLRSAASNPSDDIPVAAIERGMALAQSLMFSLITVRHPLSEFTNDYCKINGMMLDLEHF
TCLKGDIVHSSLKANVDNVRLFEKWLPSLLDYAAQTLSVISKYSATSEQQKILLDAKSTLSSFFVHFNSSRIFDSSFIESYSRFELFINELLKKLENAKETGNAF
VFDIIIEWIKANKGGPIKKEQKRGPSVEDVEQAFRRTFTSIILSFQKVIGDGIESISETDDNWLSASFKKVMVNVKLLRSSVVSKNIETALSLLKDFDFTTTESI
YVKSVISFTLPVITRYYNAMTVVLERSRIYYTNTSRGMYILSTILHSLAKNGFCSPQPPSEEVDDKNLQEGTGLGDGEGAQNNNKDVEQDEDLTEDAQNENKEQQ
DKDERDDENEDDAVEMEGDMAGELEDLSNGEENDDEDTDSEEEELDEEIDDLNEDDPNAIDDKMWDDKASDNSKEKDTDQNLDGKNQEEDVQAAENDEQQRDNKE
GGDEDPNAPEDGDEEIENDENAEEENDVGEQEDEVKDEEGEDLEANVPEIETLDLPEDMNLDSEHEESDEDVDMSDGMPDDLNKEEVGNEDEEVKQESGIESDNE
NDEPGPEEDAGETETALDEEEGAEEDVDMTNDEGKEDEENGPEEQAMSDEEELKQDAAMEENKEKGGEQNTEGLDGVEEKADTEDIDQEAAVQQDSGSKGAGADA
TDTQEQDDVGGSGTTQNTYEEDQEDVTKNNEESREEATAALKQLGDSMKEYHRRRQDIKEAQTNGEEDENLEKNNERPDEFEHVEGANTETDTQALGSATQDQLQ
TIDEDMAIDDDREEQEVDQKELVEDADDEKMDIDEEEMLSDIDAHDANNDVDSKKSGFIGKRKSEEDFENELSNEHFSADQEDDSEIQSLIENIEDNPPDASASL
TPERSLEESRELWHKSEISTADLVSRLGEQLRLILEPTLATKLKGDYKTGKRLNMKRIIPYIASQFRKDKIWLRRTKPSKRQYQIMIALDDSKSMSESKCVKLAF
DSLCLVSKTLTQLEAGGLSIVKFGENIKEVHSFDQQFSNESGARAFQWFGFQETKTDVKKLVAESTKIFERARAMVHNDQWQLEIVISDGICEDHETIQKLVRRA
RENKIMLVFVIIDGITSNESILDMSQVNYIPDQYGNPQLKITKYLDTFPFEFYVVVHDISELPEMLSLILRQYFTDLASS 
 
Poly 295: chr12 364386 
MB220:     GGGCGCCCCCTTAAAGGAGC:C:AAGCCTCATTTATCCTCAAT 
BJ4741:    GGGCGCCCCCTTAAAGGAGC:T:AAGCCTCATTTATCCTCAAT 
genome:    GGGCGCCCCCTTAAAGGAGC:T:AAGCCTCATTTATCCTCAAT 
Overlapping gene(s): 
Locus YLR107W 
Alias REX3 
Name YLR107W 
Note RNA exonuclease; required for maturation of the RNA component of RNase MRP; functions redundantly 
with Rnh70p and Rex2p in processing of U5 snRNA and RNase P RNA; member of RNase D family of exonucleases 
Ontology_term GO:0034476 
dbxref SGD:S000004097 
gene REX3 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR107W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 290) 
ATGGGAAGTTTGTTGAGACCGGTTGATCTGGTAAATCAACCGCTTGGATTCCAAGAAAGATATAAAATTTTGCAGAAATTATTCAAGCAGCTACAAAAGGCATAT
GCACACACAAAAGGAACTAATATTGACCTTGAAAGACTTGCCACTCGCTTAGAAGTCCATGTTGCTAAAAACAGCTTGTCTGGTCAGAGTTACAAGTTTAACATG
AGCATTTTACTGCGGGATGTGCTTAAATATAAAGGAGATCTCTCGAAGATCAAAATTAATGGGCGCCCCCTTAAAGGAGCTAAGCCTCATTTATCCTCAATTGGT
AATGCAAACTCTATCACTACAAAATCAAAAGCGATGGAAGCTTTAAAGGCTCTGATTTTGGATTCGAAGGTCTTAGAGAAAAATGGGTATATTGTTAAGGAAATG
CAAAATAAAACTAATGATGACAATAGTACGCAACTGTATGCACCTTGTTTGCGTTGCAGCTCAAATTTCAAAAAAACAGACATCATGGAAAAGACTCTATGTAGG
TATCACCCTTTGAAAAGAATATACAACAGAGATACCAAGAACCATCAGTATCCATGCTGTGGTGAAACTACTGATTCCGTTTCTTTTCTAAGGCTAGGATGCAAG
ACGTTTTTTCACCATGTGTTTAGAGGAGAATCATATGACGAGTTATGCAAAATTTCGAAGTTTTCTAGTACAGATGACATTGATGGTGTTGAGAATGTTCTTTCT
CTTGACTGTGAAATGGCTTTTACATCATTGGGCTATGAGATGATACGTTTAACAATTGTGGATTTTTTCACCGGCAAGACACTATTTGATCATGTAATTCAGCCA
ATAGGGGATATTGTCGATCTGAATTCAGACTTCAGTGGTGTCCATGAGATTGACCGAACCAATTGCCCGACGTACAAGGAGGCACTTGATGTTTTTTTATCCGAA
AACTTAATAAATAAAAATAGTATTCTTATAGGGCACGGACTAGAGAACGATCTGAACGTCATGAGGCTATTTCATAATAAGGTTATAGATACTGCAATACTTTAT
TCAAGAACAAAGTTTAAGGTTTCTTTGAAGAACTTAGCGTTTGAAGTTTTGAGTAGAAAAATCCAAAATGGCGAGCATGATAGTTCTCAAGATGCAATAGCAACG
ATGGACGTTGTTAAAGTCAAAATAGGTATTTCTCCAAGTCAAAACAAGTGGGAAAAATAA 
ATGGGAAGTTTGTTGAGACCGGTTGATCTGGTAAATCAACCGCTTGGATTCCAAGAAAGATATAAAATTTTGCAGAAATTATTCAAGCAGCTACAAAAGGCATAT
GCACACACAAAAGGAACTAATATTGACCTTGAAAGACTTGCCACTCGCTTAGAAGTCCATGTTGCTAAAAACAGCTTGTCTGGTCAGAGTTACAAGTTTAACATG
AGCATTTTACTGCGGGATGTGCTTAAATATAAAGGAGATCTCTCGAAGATCAAAATTAATGGGCGCCCCCTTAAAGGAGCCAAGCCTCATTTATCCTCAATTGGT
AATGCAAACTCTATCACTACAAAATCAAAAGCGATGGAAGCTTTAAAGGCTCTGATTTTGGATTCGAAGGTCTTAGAGAAAAATGGGTATATTGTTAAGGAAATG
CAAAATAAAACTAATGATGACAATAGTACGCAACTGTATGCACCTTGTTTGCGTTGCAGCTCAAATTTCAAAAAAACAGACATCATGGAAAAGACTCTATGTAGG
TATCACCCTTTGAAAAGAATATACAACAGAGATACCAAGAACCATCAGTATCCATGCTGTGGTGAAACTACTGATTCCGTTTCTTTTCTAAGGCTAGGATGCAAG
ACGTTTTTTCACCATGTGTTTAGAGGAGAATCATATGACGAGTTATGCAAAATTTCGAAGTTTTCTAGTACAGATGACATTGATGGTGTTGAGAATGTTCTTTCT
CTTGACTGTGAAATGGCTTTTACATCATTGGGCTATGAGATGATACGTTTAACAATTGTGGATTTTTTCACCGGCAAGACACTATTTGATCATGTAATTCAGCCA
ATAGGGGATATTGTCGATCTGAATTCAGACTTCAGTGGTGTCCATGAGATTGACCGAACCAATTGCCCGACGTACAAGGAGGCACTTGATGTTTTTTTATCCGAA
AACTTAATAAATAAAAATAGTATTCTTATAGGGCACGGACTAGAGAACGATCTGAACGTCATGAGGCTATTTCATAATAAGGTTATAGATACTGCAATACTTTAT
TCAAGAACAAAGTTTAAGGTTTCTTTGAAGAACTTAGCGTTTGAAGTTTTGAGTAGAAAAATCCAAAATGGCGAGCATGATAGTTCTCAAGATGCAATAGCAACG
ATGGACGTTGTTAAAGTCAAAATAGGTATTTCTCCAAGTCAAAACAAGTGGGAAAAATAA 
WT aa sequence 404 aa vs Sample aa sequence 404 aa (mutation position 97) 
MGSLLRPVDLVNQPLGFQERYKILQKLFKQLQKAYAHTKGTNIDLERLATRLEVHVAKNSLSGQSYKFNMSILLRDVLKYKGDLSKIKINGRPLKGAKPHLSSIG
NANSITTKSKAMEALKALILDSKVLEKNGYIVKEMQNKTNDDNSTQLYAPCLRCSSNFKKTDIMEKTLCRYHPLKRIYNRDTKNHQYPCCGETTDSVSFLRLGCK
TFFHHVFRGESYDELCKISKFSSTDDIDGVENVLSLDCEMAFTSLGYEMIRLTIVDFFTGKTLFDHVIQPIGDIVDLNSDFSGVHEIDRTNCPTYKEALDVFLSE
NLINKNSILIGHGLENDLNVMRLFHNKVIDTAILYSRTKFKVSLKNLAFEVLSRKIQNGEHDSSQDAIATMDVVKVKIGISPSQNKWEK 
MGSLLRPVDLVNQPLGFQERYKILQKLFKQLQKAYAHTKGTNIDLERLATRLEVHVAKNSLSGQSYKFNMSILLRDVLKYKGDLSKIKINGRPLKGAKPHLSSIG
NANSITTKSKAMEALKALILDSKVLEKNGYIVKEMQNKTNDDNSTQLYAPCLRCSSNFKKTDIMEKTLCRYHPLKRIYNRDTKNHQYPCCGETTDSVSFLRLGCK
TFFHHVFRGESYDELCKISKFSSTDDIDGVENVLSLDCEMAFTSLGYEMIRLTIVDFFTGKTLFDHVIQPIGDIVDLNSDFSGVHEIDRTNCPTYKEALDVFLSE
NLINKNSILIGHGLENDLNVMRLFHNKVIDTAILYSRTKFKVSLKNLAFEVLSRKIQNGEHDSSQDAIATMDVVKVKIGISPSQNKWEK 
 
Poly 296: chr12 365150 
MB220:     TACTGCAATACTTTATTCAA:A:AACAAAGTTTAAGGTTTCTT 
BJ4741:    TACTGCAATACTTTATTCAA:G:AACAAAGTTTAAGGTTTCTT 
genome:    TACTGCAATACTTTATTCAA:G:AACAAAGTTTAAGGTTTCTT 
Overlapping gene(s): 
Locus YLR107W 
Alias REX3 
Name YLR107W 
Note RNA exonuclease; required for maturation of the RNA component of RNase MRP; functions redundantly 
with Rnh70p and Rex2p in processing of U5 snRNA and RNase P RNA; member of RNase D family of exonucleases 
Ontology_term GO:0034476 
dbxref SGD:S000004097 
gene REX3 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR107W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1054) 
ATGGGAAGTTTGTTGAGACCGGTTGATCTGGTAAATCAACCGCTTGGATTCCAAGAAAGATATAAAATTTTGCAGAAATTATTCAAGCAGCTACAAAAGGCATAT
GCACACACAAAAGGAACTAATATTGACCTTGAAAGACTTGCCACTCGCTTAGAAGTCCATGTTGCTAAAAACAGCTTGTCTGGTCAGAGTTACAAGTTTAACATG
AGCATTTTACTGCGGGATGTGCTTAAATATAAAGGAGATCTCTCGAAGATCAAAATTAATGGGCGCCCCCTTAAAGGAGCTAAGCCTCATTTATCCTCAATTGGT
AATGCAAACTCTATCACTACAAAATCAAAAGCGATGGAAGCTTTAAAGGCTCTGATTTTGGATTCGAAGGTCTTAGAGAAAAATGGGTATATTGTTAAGGAAATG
CAAAATAAAACTAATGATGACAATAGTACGCAACTGTATGCACCTTGTTTGCGTTGCAGCTCAAATTTCAAAAAAACAGACATCATGGAAAAGACTCTATGTAGG
TATCACCCTTTGAAAAGAATATACAACAGAGATACCAAGAACCATCAGTATCCATGCTGTGGTGAAACTACTGATTCCGTTTCTTTTCTAAGGCTAGGATGCAAG
ACGTTTTTTCACCATGTGTTTAGAGGAGAATCATATGACGAGTTATGCAAAATTTCGAAGTTTTCTAGTACAGATGACATTGATGGTGTTGAGAATGTTCTTTCT
CTTGACTGTGAAATGGCTTTTACATCATTGGGCTATGAGATGATACGTTTAACAATTGTGGATTTTTTCACCGGCAAGACACTATTTGATCATGTAATTCAGCCA
ATAGGGGATATTGTCGATCTGAATTCAGACTTCAGTGGTGTCCATGAGATTGACCGAACCAATTGCCCGACGTACAAGGAGGCACTTGATGTTTTTTTATCCGAA
AACTTAATAAATAAAAATAGTATTCTTATAGGGCACGGACTAGAGAACGATCTGAACGTCATGAGGCTATTTCATAATAAGGTTATAGATACTGCAATACTTTAT
TCAAGAACAAAGTTTAAGGTTTCTTTGAAGAACTTAGCGTTTGAAGTTTTGAGTAGAAAAATCCAAAATGGCGAGCATGATAGTTCTCAAGATGCAATAGCAACG
ATGGACGTTGTTAAAGTCAAAATAGGTATTTCTCCAAGTCAAAACAAGTGGGAAAAATAA 
ATGGGAAGTTTGTTGAGACCGGTTGATCTGGTAAATCAACCGCTTGGATTCCAAGAAAGATATAAAATTTTGCAGAAATTATTCAAGCAGCTACAAAAGGCATAT
GCACACACAAAAGGAACTAATATTGACCTTGAAAGACTTGCCACTCGCTTAGAAGTCCATGTTGCTAAAAACAGCTTGTCTGGTCAGAGTTACAAGTTTAACATG
AGCATTTTACTGCGGGATGTGCTTAAATATAAAGGAGATCTCTCGAAGATCAAAATTAATGGGCGCCCCCTTAAAGGAGCTAAGCCTCATTTATCCTCAATTGGT
AATGCAAACTCTATCACTACAAAATCAAAAGCGATGGAAGCTTTAAAGGCTCTGATTTTGGATTCGAAGGTCTTAGAGAAAAATGGGTATATTGTTAAGGAAATG
CAAAATAAAACTAATGATGACAATAGTACGCAACTGTATGCACCTTGTTTGCGTTGCAGCTCAAATTTCAAAAAAACAGACATCATGGAAAAGACTCTATGTAGG
TATCACCCTTTGAAAAGAATATACAACAGAGATACCAAGAACCATCAGTATCCATGCTGTGGTGAAACTACTGATTCCGTTTCTTTTCTAAGGCTAGGATGCAAG
ACGTTTTTTCACCATGTGTTTAGAGGAGAATCATATGACGAGTTATGCAAAATTTCGAAGTTTTCTAGTACAGATGACATTGATGGTGTTGAGAATGTTCTTTCT
CTTGACTGTGAAATGGCTTTTACATCATTGGGCTATGAGATGATACGTTTAACAATTGTGGATTTTTTCACCGGCAAGACACTATTTGATCATGTAATTCAGCCA
ATAGGGGATATTGTCGATCTGAATTCAGACTTCAGTGGTGTCCATGAGATTGACCGAACCAATTGCCCGACGTACAAGGAGGCACTTGATGTTTTTTTATCCGAA
AACTTAATAAATAAAAATAGTATTCTTATAGGGCACGGACTAGAGAACGATCTGAACGTCATGAGGCTATTTCATAATAAGGTTATAGATACTGCAATACTTTAT
TCAAAAACAAAGTTTAAGGTTTCTTTGAAGAACTTAGCGTTTGAAGTTTTGAGTAGAAAAATCCAAAATGGCGAGCATGATAGTTCTCAAGATGCAATAGCAACG
ATGGACGTTGTTAAAGTCAAAATAGGTATTTCTCCAAGTCAAAACAAGTGGGAAAAATAA 
WT aa sequence 404 aa vs Sample aa sequence 404 aa (mutation position 352) 
MGSLLRPVDLVNQPLGFQERYKILQKLFKQLQKAYAHTKGTNIDLERLATRLEVHVAKNSLSGQSYKFNMSILLRDVLKYKGDLSKIKINGRPLKGAKPHLSSIG
NANSITTKSKAMEALKALILDSKVLEKNGYIVKEMQNKTNDDNSTQLYAPCLRCSSNFKKTDIMEKTLCRYHPLKRIYNRDTKNHQYPCCGETTDSVSFLRLGCK
TFFHHVFRGESYDELCKISKFSSTDDIDGVENVLSLDCEMAFTSLGYEMIRLTIVDFFTGKTLFDHVIQPIGDIVDLNSDFSGVHEIDRTNCPTYKEALDVFLSE
NLINKNSILIGHGLENDLNVMRLFHNKVIDTAILYSRTKFKVSLKNLAFEVLSRKIQNGEHDSSQDAIATMDVVKVKIGISPSQNKWEK 
MGSLLRPVDLVNQPLGFQERYKILQKLFKQLQKAYAHTKGTNIDLERLATRLEVHVAKNSLSGQSYKFNMSILLRDVLKYKGDLSKIKINGRPLKGAKPHLSSIG
NANSITTKSKAMEALKALILDSKVLEKNGYIVKEMQNKTNDDNSTQLYAPCLRCSSNFKKTDIMEKTLCRYHPLKRIYNRDTKNHQYPCCGETTDSVSFLRLGCK
TFFHHVFRGESYDELCKISKFSSTDDIDGVENVLSLDCEMAFTSLGYEMIRLTIVDFFTGKTLFDHVIQPIGDIVDLNSDFSGVHEIDRTNCPTYKEALDVFLSE
NLINKNSILIGHGLENDLNVMRLFHNKVIDTAILYSKTKFKVSLKNLAFEVLSRKIQNGEHDSSQDAIATMDVVKVKIGISPSQNKWEK 
 
Poly 297: chr12 367036 
MB220:     GAACTTGTTTTCAAACAACA:T:TGCAGCCTCTCTGGATAGGT 
BJ4741:    GAACTTGTTTTCAAACAACA:C:TGCAGCCTCTCTGGATAGGT 
genome:    GAACTTGTTTTCAAACAACA:C:TGCAGCCTCTCTGGATAGGT 
Overlapping gene(s): 
Locus YLR108C 
Name YLR108C 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
nucleus; YLR108C is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004098 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR108C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1068) 
ATGTCTGGCCAAAAGGGCGAGATCGTGGTTTATACAAAAGAGTTAGAAACTACCCCCGAGCTTTTACCAAACCATGAAGTTTTCAAGATTAGGATTGGCCAAAAG
CTATTTGAGATCTCAGGTGCTACATTGAATTCGGATGCGCCCAATTTTTTCACCCAATTCTTCAATACGCACGATAAAAATACGATTCTATTTGTTGATAGATCG
GAAGACGTGTTCATCATAATATACAGACATTTACAAGGTTATTTTCCCGATATTAAGAACGAAGTACAATTTACCTGTCTTTTCGCGGACGCATTATATTTTCAG
TTACCCAAGTTAGTTAAACTCATAAAAGAATACGACTACCACTTCACTAATATTGGAGGTGTTCCCTTTAAGGTACCAAAATCATTATTCCATGAAGAAGGGAAC
CGGTTGAACTATTTTGAAACGATTTCTCGCATATCTTATGAGGAAATTGAGAAGTGGGAGTCAAATAAGAAGCCGGGCTTTCCACCTTTATTACCACCCTCATAT
ATTGCAAGGTCCCCAGAATTTTTCCGAGATATATTATCTTTACTGGGCGGTTCCAAATTAGAACTGTCTGAGGAAAGAACCGCATCTCTGATAAAAGAGTGTCGT
TATTACCGTCTCAACAGGTTGGAGCAGGAATTAGTGCGGGCAAAAATTATATATAATCCCTTAACTAATTGTCAAGAAGTTTGCATAGCTCTTGATAGCGTCTCC
AAGAAGGGTGTAACCATTGAAAGGTTAACATCACTTCATACCGGAAACCAATCTTTAGCGGTAAGCAGTTGTCTCAATGGAACTGAGGGTGAAAAAGCCGCTACT
GGATTTCATAAAACCGAGACTGATTCAGGCAACAATGATGAATATGAACCTCCAACAAAAAAGGTAAAACATTGTATTGAAAGACACTGGAGCATGTTAAAATAC
CAAAGGCCTTATATCGATACAGTTTCGCACGATCTTATTTTCCAATTACACTCTAACCAGTGCAAAATAATATTCAACAAAAAGAATAAGACTGTTCATGTAGAC
CTATCCAGAGAGGCTGCAGTGTTGTTTGAAAACAAGTTCTCGGATGTTTTATTGGAAAACCCAGATTTTAAAATTGATCTGTCCGAATATAAGGTCAAACTTCGT
GACAGTCAAATGCAAGTTGAATCCCACTTAATTATTCCTGCATGTGTCTCCATTTGTGACTTGACGGTAAATGGCGCAAAATGCTGTAATATTTTCTCATTAGTT
AACGACTCCAAATGTAAAGGGAGGGTCTTGGATTGCACCAATTTGAAAGTTTTGAATTGCGTTCATGGTTTGAAACTACACTTATCGAAATCCATGTGGAAGCTA
GGTACAAATAATGGAAGAATCATTCTCGTTGCTGTAAAAGCCGAAACCTTCTCTGGGACGAAGGAATATTGCAAAATGATTGATTTTCTGTGA 
ATGTCTGGCCAAAAGGGCGAGATCGTGGTTTATACAAAAGAGTTAGAAACTACCCCCGAGCTTTTACCAAACCATGAAGTTTTCAAGATTAGGATTGGCCAAAAG
CTATTTGAGATCTCAGGTGCTACATTGAATTCGGATGCGCCCAATTTTTTCACCCAATTCTTCAATACGCACGATAAAAATACGATTCTATTTGTTGATAGATCG
GAAGACGTGTTCATCATAATATACAGACATTTACAAGGTTATTTTCCCGATATTAAGAACGAAGTACAATTTACCTGTCTTTTCGCGGACGCATTATATTTTCAG
TTACCCAAGTTAGTTAAACTCATAAAAGAATACGACTACCACTTCACTAATATTGGAGGTGTTCCCTTTAAGGTACCAAAATCATTATTCCATGAAGAAGGGAAC
CGGTTGAACTATTTTGAAACGATTTCTCGCATATCTTATGAGGAAATTGAGAAGTGGGAGTCAAATAAGAAGCCGGGCTTTCCACCTTTATTACCACCCTCATAT
ATTGCAAGGTCCCCAGAATTTTTCCGAGATATATTATCTTTACTGGGCGGTTCCAAATTAGAACTGTCTGAGGAAAGAACCGCATCTCTGATAAAAGAGTGTCGT
TATTACCGTCTCAACAGGTTGGAGCAGGAATTAGTGCGGGCAAAAATTATATATAATCCCTTAACTAATTGTCAAGAAGTTTGCATAGCTCTTGATAGCGTCTCC
AAGAAGGGTGTAACCATTGAAAGGTTAACATCACTTCATACCGGAAACCAATCTTTAGCGGTAAGCAGTTGTCTCAATGGAACTGAGGGTGAAAAAGCCGCTACT
GGATTTCATAAAACCGAGACTGATTCAGGCAACAATGATGAATATGAACCTCCAACAAAAAAGGTAAAACATTGTATTGAAAGACACTGGAGCATGTTAAAATAC
CAAAGGCCTTATATCGATACAGTTTCGCACGATCTTATTTTCCAATTACACTCTAACCAGTGCAAAATAATATTCAACAAAAAGAATAAGACTGTTCATGTAGAC
CTATCCAGAGAGGCTGCAATGTTGTTTGAAAACAAGTTCTCGGATGTTTTATTGGAAAACCCAGATTTTAAAATTGATCTGTCCGAATATAAGGTCAAACTTCGT
GACAGTCAAATGCAAGTTGAATCCCACTTAATTATTCCTGCATGTGTCTCCATTTGTGACTTGACGGTAAATGGCGCAAAATGCTGTAATATTTTCTCATTAGTT
AACGACTCCAAATGTAAAGGGAGGGTCTTGGATTGCACCAATTTGAAAGTTTTGAATTGCGTTCATGGTTTGAAACTACACTTATCGAAATCCATGTGGAAGCTA
GGTACAAATAATGGAAGAATCATTCTCGTTGCTGTAAAAGCCGAAACCTTCTCTGGGACGAAGGAATATTGCAAAATGATTGATTTTCTGTGA 
WT aa sequence 485 aa vs Sample aa sequence 485 aa (mutation position 357) 
MSGQKGEIVVYTKELETTPELLPNHEVFKIRIGQKLFEISGATLNSDAPNFFTQFFNTHDKNTILFVDRSEDVFIIIYRHLQGYFPDIKNEVQFTCLFADALYFQ
LPKLVKLIKEYDYHFTNIGGVPFKVPKSLFHEEGNRLNYFETISRISYEEIEKWESNKKPGFPPLLPPSYIARSPEFFRDILSLLGGSKLELSEERTASLIKECR
YYRLNRLEQELVRAKIIYNPLTNCQEVCIALDSVSKKGVTIERLTSLHTGNQSLAVSSCLNGTEGEKAATGFHKTETDSGNNDEYEPPTKKVKHCIERHWSMLKY
QRPYIDTVSHDLIFQLHSNQCKIIFNKKNKTVHVDLSREAAVLFENKFSDVLLENPDFKIDLSEYKVKLRDSQMQVESHLIIPACVSICDLTVNGAKCCNIFSLV
NDSKCKGRVLDCTNLKVLNCVHGLKLHLSKSMWKLGTNNGRIILVAVKAETFSGTKEYCKMIDFL 
MSGQKGEIVVYTKELETTPELLPNHEVFKIRIGQKLFEISGATLNSDAPNFFTQFFNTHDKNTILFVDRSEDVFIIIYRHLQGYFPDIKNEVQFTCLFADALYFQ
LPKLVKLIKEYDYHFTNIGGVPFKVPKSLFHEEGNRLNYFETISRISYEEIEKWESNKKPGFPPLLPPSYIARSPEFFRDILSLLGGSKLELSEERTASLIKECR
YYRLNRLEQELVRAKIIYNPLTNCQEVCIALDSVSKKGVTIERLTSLHTGNQSLAVSSCLNGTEGEKAATGFHKTETDSGNNDEYEPPTKKVKHCIERHWSMLKY
QRPYIDTVSHDLIFQLHSNQCKIIFNKKNKTVHVDLSREAAMLFENKFSDVLLENPDFKIDLSEYKVKLRDSQMQVESHLIIPACVSICDLTVNGAKCCNIFSLV
NDSKCKGRVLDCTNLKVLNCVHGLKLHLSKSMWKLGTNNGRIILVAVKAETFSGTKEYCKMIDFL 
 
Poly 298: chr12 367653 
MB220:     TCTCAATTTCCTCATAAGAT:G:TGCGAGAAATCGTTTCAAAA 
BJ4741:    TCTCAATTTCCTCATAAGAT:A:TGCGAGAAATCGTTTCAAAA 
genome:    TCTCAATTTCCTCATAAGAT:A:TGCGAGAAATCGTTTCAAAA 
Overlapping gene(s): 
Locus YLR108C 
Name YLR108C 
Note Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
nucleus; YLR108C is not an esssential gene 
Ontology_term GO:0008150 
dbxref SGD:S000004098 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR108C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 451) 
ATGTCTGGCCAAAAGGGCGAGATCGTGGTTTATACAAAAGAGTTAGAAACTACCCCCGAGCTTTTACCAAACCATGAAGTTTTCAAGATTAGGATTGGCCAAAAG
CTATTTGAGATCTCAGGTGCTACATTGAATTCGGATGCGCCCAATTTTTTCACCCAATTCTTCAATACGCACGATAAAAATACGATTCTATTTGTTGATAGATCG
GAAGACGTGTTCATCATAATATACAGACATTTACAAGGTTATTTTCCCGATATTAAGAACGAAGTACAATTTACCTGTCTTTTCGCGGACGCATTATATTTTCAG
TTACCCAAGTTAGTTAAACTCATAAAAGAATACGACTACCACTTCACTAATATTGGAGGTGTTCCCTTTAAGGTACCAAAATCATTATTCCATGAAGAAGGGAAC
CGGTTGAACTATTTTGAAACGATTTCTCGCATATCTTATGAGGAAATTGAGAAGTGGGAGTCAAATAAGAAGCCGGGCTTTCCACCTTTATTACCACCCTCATAT
ATTGCAAGGTCCCCAGAATTTTTCCGAGATATATTATCTTTACTGGGCGGTTCCAAATTAGAACTGTCTGAGGAAAGAACCGCATCTCTGATAAAAGAGTGTCGT
TATTACCGTCTCAACAGGTTGGAGCAGGAATTAGTGCGGGCAAAAATTATATATAATCCCTTAACTAATTGTCAAGAAGTTTGCATAGCTCTTGATAGCGTCTCC
AAGAAGGGTGTAACCATTGAAAGGTTAACATCACTTCATACCGGAAACCAATCTTTAGCGGTAAGCAGTTGTCTCAATGGAACTGAGGGTGAAAAAGCCGCTACT
GGATTTCATAAAACCGAGACTGATTCAGGCAACAATGATGAATATGAACCTCCAACAAAAAAGGTAAAACATTGTATTGAAAGACACTGGAGCATGTTAAAATAC
CAAAGGCCTTATATCGATACAGTTTCGCACGATCTTATTTTCCAATTACACTCTAACCAGTGCAAAATAATATTCAACAAAAAGAATAAGACTGTTCATGTAGAC
CTATCCAGAGAGGCTGCAGTGTTGTTTGAAAACAAGTTCTCGGATGTTTTATTGGAAAACCCAGATTTTAAAATTGATCTGTCCGAATATAAGGTCAAACTTCGT
GACAGTCAAATGCAAGTTGAATCCCACTTAATTATTCCTGCATGTGTCTCCATTTGTGACTTGACGGTAAATGGCGCAAAATGCTGTAATATTTTCTCATTAGTT
AACGACTCCAAATGTAAAGGGAGGGTCTTGGATTGCACCAATTTGAAAGTTTTGAATTGCGTTCATGGTTTGAAACTACACTTATCGAAATCCATGTGGAAGCTA
GGTACAAATAATGGAAGAATCATTCTCGTTGCTGTAAAAGCCGAAACCTTCTCTGGGACGAAGGAATATTGCAAAATGATTGATTTTCTGTGA 
ATGTCTGGCCAAAAGGGCGAGATCGTGGTTTATACAAAAGAGTTAGAAACTACCCCCGAGCTTTTACCAAACCATGAAGTTTTCAAGATTAGGATTGGCCAAAAG
CTATTTGAGATCTCAGGTGCTACATTGAATTCGGATGCGCCCAATTTTTTCACCCAATTCTTCAATACGCACGATAAAAATACGATTCTATTTGTTGATAGATCG
GAAGACGTGTTCATCATAATATACAGACATTTACAAGGTTATTTTCCCGATATTAAGAACGAAGTACAATTTACCTGTCTTTTCGCGGACGCATTATATTTTCAG
TTACCCAAGTTAGTTAAACTCATAAAAGAATACGACTACCACTTCACTAATATTGGAGGTGTTCCCTTTAAGGTACCAAAATCATTATTCCATGAAGAAGGGAAC
CGGTTGAACTATTTTGAAACGATTTCTCGCACATCTTATGAGGAAATTGAGAAGTGGGAGTCAAATAAGAAGCCGGGCTTTCCACCTTTATTACCACCCTCATAT
ATTGCAAGGTCCCCAGAATTTTTCCGAGATATATTATCTTTACTGGGCGGTTCCAAATTAGAACTGTCTGAGGAAAGAACCGCATCTCTGATAAAAGAGTGTCGT
TATTACCGTCTCAACAGGTTGGAGCAGGAATTAGTGCGGGCAAAAATTATATATAATCCCTTAACTAATTGTCAAGAAGTTTGCATAGCTCTTGATAGCGTCTCC
AAGAAGGGTGTAACCATTGAAAGGTTAACATCACTTCATACCGGAAACCAATCTTTAGCGGTAAGCAGTTGTCTCAATGGAACTGAGGGTGAAAAAGCCGCTACT
GGATTTCATAAAACCGAGACTGATTCAGGCAACAATGATGAATATGAACCTCCAACAAAAAAGGTAAAACATTGTATTGAAAGACACTGGAGCATGTTAAAATAC
CAAAGGCCTTATATCGATACAGTTTCGCACGATCTTATTTTCCAATTACACTCTAACCAGTGCAAAATAATATTCAACAAAAAGAATAAGACTGTTCATGTAGAC
CTATCCAGAGAGGCTGCAGTGTTGTTTGAAAACAAGTTCTCGGATGTTTTATTGGAAAACCCAGATTTTAAAATTGATCTGTCCGAATATAAGGTCAAACTTCGT
GACAGTCAAATGCAAGTTGAATCCCACTTAATTATTCCTGCATGTGTCTCCATTTGTGACTTGACGGTAAATGGCGCAAAATGCTGTAATATTTTCTCATTAGTT
AACGACTCCAAATGTAAAGGGAGGGTCTTGGATTGCACCAATTTGAAAGTTTTGAATTGCGTTCATGGTTTGAAACTACACTTATCGAAATCCATGTGGAAGCTA
GGTACAAATAATGGAAGAATCATTCTCGTTGCTGTAAAAGCCGAAACCTTCTCTGGGACGAAGGAATATTGCAAAATGATTGATTTTCTGTGA 
WT aa sequence 485 aa vs Sample aa sequence 485 aa (mutation position 151) 
MSGQKGEIVVYTKELETTPELLPNHEVFKIRIGQKLFEISGATLNSDAPNFFTQFFNTHDKNTILFVDRSEDVFIIIYRHLQGYFPDIKNEVQFTCLFADALYFQ
LPKLVKLIKEYDYHFTNIGGVPFKVPKSLFHEEGNRLNYFETISRISYEEIEKWESNKKPGFPPLLPPSYIARSPEFFRDILSLLGGSKLELSEERTASLIKECR
YYRLNRLEQELVRAKIIYNPLTNCQEVCIALDSVSKKGVTIERLTSLHTGNQSLAVSSCLNGTEGEKAATGFHKTETDSGNNDEYEPPTKKVKHCIERHWSMLKY
QRPYIDTVSHDLIFQLHSNQCKIIFNKKNKTVHVDLSREAAVLFENKFSDVLLENPDFKIDLSEYKVKLRDSQMQVESHLIIPACVSICDLTVNGAKCCNIFSLV
NDSKCKGRVLDCTNLKVLNCVHGLKLHLSKSMWKLGTNNGRIILVAVKAETFSGTKEYCKMIDFL 
MSGQKGEIVVYTKELETTPELLPNHEVFKIRIGQKLFEISGATLNSDAPNFFTQFFNTHDKNTILFVDRSEDVFIIIYRHLQGYFPDIKNEVQFTCLFADALYFQ
LPKLVKLIKEYDYHFTNIGGVPFKVPKSLFHEEGNRLNYFETISRTSYEEIEKWESNKKPGFPPLLPPSYIARSPEFFRDILSLLGGSKLELSEERTASLIKECR
YYRLNRLEQELVRAKIIYNPLTNCQEVCIALDSVSKKGVTIERLTSLHTGNQSLAVSSCLNGTEGEKAATGFHKTETDSGNNDEYEPPTKKVKHCIERHWSMLKY
QRPYIDTVSHDLIFQLHSNQCKIIFNKKNKTVHVDLSREAAVLFENKFSDVLLENPDFKIDLSEYKVKLRDSQMQVESHLIIPACVSICDLTVNGAKCCNIFSLV
NDSKCKGRVLDCTNLKVLNCVHGLKLHLSKSMWKLGTNNGRIILVAVKAETFSGTKEYCKMIDFL 
 
Poly 299: chr12 368674 
MB220:     AGGAGCACAATTTCCTCTCC:T:TTGCCAATTGTGCATATACC 
BJ4741:    AGGAGCACAATTTCCTCTCC:C:TTGCCAATTGTGCATATACC 
genome:    AGGAGCACAATTTCCTCTCC:C:TTGCCAATTGTGCATATACC 
No overlapping genes 
 
Poly 300: chr12 370444 
MB220:     GATAATCCAGGGCCTACCAC:T:CACGCTTCGAGGATTGGCTT 
BJ4741:    GATAATCCAGGGCCTACCAC:C:CACGCTTCGAGGATTGGCTT 
genome:    GATAATCCAGGGCCTACCAC:C:CACGCTTCGAGGATTGGCTT 
Overlapping gene(s): 
Locus YLR111W 
Name YLR111W 
Note Dubious open reading frame unlikely to encode a protein, based on available experimental and 
comparative sequence data 
Ontology_term GO:0008150 
dbxref SGD:S000004101 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR111W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 73) 
ATGGGGAATTCCAAAACAAACGGTTTTTTTACTCCTGAGAAATACTTGTACGGGATAATCCAGGGCCTACCACCCACGCTTCGAGGATTGGCTTTTATTTTTTTT
TTTTTGGTGGCGTTTTATTTCTTTCCCGCTTTCTGGGACTTGTGCGGAGTTTTGAGAGGGGCGCGCGGCAAAGGATTCCCAAAACGGAAATCAGACGCCAATAGC
CAGCACTCAAAGCAGTTCTGGACCCATTCCGATTTTCCCATTTGGTTCTTGCGCGTGCTGATTCCGACACGCGCGTCTATAAATAGCATGAAGTATCCGCACACC
GCAGCGTTAGTGAGGTGA 
ATGGGGAATTCCAAAACAAACGGTTTTTTTACTCCTGAGAAATACTTGTACGGGATAATCCAGGGCCTACCACTCACGCTTCGAGGATTGGCTTTTATTTTTTTT
TTTTTGGTGGCGTTTTATTTCTTTCCCGCTTTCTGGGACTTGTGCGGAGTTTTGAGAGGGGCGCGCGGCAAAGGATTCCCAAAACGGAAATCAGACGCCAATAGC
CAGCACTCAAAGCAGTTCTGGACCCATTCCGATTTTCCCATTTGGTTCTTGCGCGTGCTGATTCCGACACGCGCGTCTATAAATAGCATGAAGTATCCGCACACC
GCAGCGTTAGTGAGGTGA 
WT aa sequence 110 aa vs Sample aa sequence 110 aa (mutation position 25) 
MGNSKTNGFFTPEKYLYGIIQGLPPTLRGLAFIFFFLVAFYFFPAFWDLCGVLRGARGKGFPKRKSDANSQHSKQFWTHSDFPIWFLRVLIPTRASINSMKYPHT
AALVR 
MGNSKTNGFFTPEKYLYGIIQGLPLTLRGLAFIFFFLVAFYFFPAFWDLCGVLRGARGKGFPKRKSDANSQHSKQFWTHSDFPIWFLRVLIPTRASINSMKYPHT
AALVR 
 
Poly 301: chr12 371854 
MB220:     CACGAGAACTTGATTTGCCT:A:CAGGACATATTTCTTTCTCC 
BJ4741:    CACGAGAACTTGATTTGCCT:T:CAGGACATATTTCTTTCTCC 
genome:    CACGAGAACTTGATTTGCCT:T:CAGGACATATTTCTTTCTCC 
Overlapping gene(s): 
Locus YLR113W 
Alias SSK3 
Name YLR113W 
Note Mitogen-activated protein kinase involved in osmoregulation via three independent osmosensors; 
mediates the recruitment and activation of RNA Pol II at Hot1p-dependent promoters; localization 
regulated by Ptp2p and Ptp3p 
Ontology_term GO:0046685 
dbxref SGD:S000004103 
gene HOG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR113W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 254) 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTACAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
WT aa sequence 435 aa vs Sample aa sequence 435 aa (mutation position 85) 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
 
Poly 302: chr12 372001 
MB220:     ATTCTAAGGGGTTTAAAATA:T:GTTCACTCCGCGGGCGTCAT 
BJ4741:    ATTCTAAGGGGTTTAAAATA:C:GTTCACTCCGCGGGCGTCAT 
genome:    ATTCTAAGGGGTTTAAAATA:C:GTTCACTCCGCGGGCGTCAT 
Overlapping gene(s): 
Locus YLR113W 
Alias SSK3 
Name YLR113W 
Note Mitogen-activated protein kinase involved in osmoregulation via three independent osmosensors; 
mediates the recruitment and activation of RNA Pol II at Hot1p-dependent promoters; localization 
regulated by Ptp2p and Ptp3p 
Ontology_term GO:0046685 
dbxref SGD:S000004103 
gene HOG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR113W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 401) 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATATGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
WT aa sequence 435 aa vs Sample aa sequence 435 aa (mutation position 134) 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
 
Poly 303: chr12 372245 
MB220:     AAATGATTGAAGGTAAGCCT:C:TGTTCCCTGGGAAAGATCAT 
BJ4741:    AAATGATTGAAGGTAAGCCT:T:TGTTCCCTGGGAAAGATCAT 
genome:    AAATGATTGAAGGTAAGCCT:T:TGTTCCCTGGGAAAGATCAT 
Overlapping gene(s): 
Locus YLR113W 
Alias SSK3 
Name YLR113W 
Note Mitogen-activated protein kinase involved in osmoregulation via three independent osmosensors; 
mediates the recruitment and activation of RNA Pol II at Hot1p-dependent promoters; localization 
regulated by Ptp2p and Ptp3p 
Ontology_term GO:0046685 
dbxref SGD:S000004103 
gene HOG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR113W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 645) 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTCTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
WT aa sequence 435 aa vs Sample aa sequence 435 aa (mutation position 216) 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
 
Poly 304: chr12 372271 
MB220:     CCTGGGAAAGATCATGTTCA:T:CAATTTTCGATCATCACTGA 
BJ4741:    CCTGGGAAAGATCATGTTCA:C:CAATTTTCGATCATCACTGA 
genome:    CCTGGGAAAGATCATGTTCA:C:CAATTTTCGATCATCACTGA 
Overlapping gene(s): 
Locus YLR113W 
Alias SSK3 
Name YLR113W 
Note Mitogen-activated protein kinase involved in osmoregulation via three independent osmosensors; 
mediates the recruitment and activation of RNA Pol II at Hot1p-dependent promoters; localization 
regulated by Ptp2p and Ptp3p 
Ontology_term GO:0046685 
dbxref SGD:S000004103 
gene HOG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR113W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 671) 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCATCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
WT aa sequence 435 aa vs Sample aa sequence 435 aa (mutation position 224) 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
 
Poly 305: chr12 372283 
MB220:     CATGTTCACCAATTTTCGAT:T:ATCACTGACTTGTTGGGATC 
BJ4741:    CATGTTCACCAATTTTCGAT:C:ATCACTGACTTGTTGGGATC 
genome:    CATGTTCACCAATTTTCGAT:C:ATCACTGACTTGTTGGGATC 
Overlapping gene(s): 
Locus YLR113W 
Alias SSK3 
Name YLR113W 
Note Mitogen-activated protein kinase involved in osmoregulation via three independent osmosensors; 
mediates the recruitment and activation of RNA Pol II at Hot1p-dependent promoters; localization 
regulated by Ptp2p and Ptp3p 
Ontology_term GO:0046685 
dbxref SGD:S000004103 
gene HOG1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR113W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 683) 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATCATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
ATGACCACTAACGAGGAATTCATTAGGACACAGATATTCGGTACAGTTTTCGAGATCACAAATAGATACAATGATTTAAACCCCGTTGGGATGGGGGCATTTGGG
TTGGTTTGCTCAGCCACGGACACTTTGACATCTCAGCCAGTTGCCATTAAGAAAATCATGAAACCTTTTTCCACTGCAGTGCTGGCCAAAAGGACATATCGTGAA
CTAAAACTACTAAAACATCTAAGACACGAGAACTTGATTTGCCTTCAGGACATATTTCTTTCTCCATTGGAAGATATATATTTTGTCACGGAATTACAAGGAACA
GATTTACATAGACTCTTGCAAACAAGACCCTTGGAAAAGCAATTTGTTCAGTATTTCCTATACCAAATTCTAAGGGGTTTAAAATACGTTCACTCCGCGGGCGTC
ATTCATAGAGATTTGAAACCGAGCAACATTCTGATTAATGAAAACTGTGATTTGAAGATTTGCGATTTCGGTCTAGCAAGAATTCAAGACCCTCAAATGACAGGC
TATGTTTCCACTAGATACTACAGGGCACCTGAAATCATGCTAACGTGGCAAAAATATGACGTCGAGGTCGACATTTGGTCCGCTGGTTGTATTTTTGCCGAAATG
ATTGAAGGTAAGCCTTTGTTCCCTGGGAAAGATCATGTTCACCAATTTTCGATTATCACTGACTTGTTGGGATCTCCGCCAAAGGATGTGATAAATACTATTTGT
TCCGAAAATACTCTAAAATTTGTTACTTCGTTACCACACAGAGATCCAATTCCATTTTCTGAAAGATTTAAAACAGTCGAACCTGATGCCGTAGACCTTTTGGAA
AAAATGCTGGTTTTTGATCCTAAGAAGAGAATCACTGCGGCGGATGCCTTGGCTCATCCTTATTCGGCTCCTTACCACGATCCAACGGATGAACCAGTAGCCGAT
GCCAAGTTCGATTGGCACTTTAATGACGCTGATCTGCCTGTCGATACCTGGCGTGTTATGATGTACTCAGAAATCCTAGACTTCCATAAGATTGGTGGCAGTGAT
GGACAGATTGATATATCTGCCACGTTTGATGACCAAGTTGCTGCAGCCACCGCTGCCGCGGCGCAGGCACAGGCTCAGGCTCAGGCTCAAGTTCAGTTAAACATG
GCTGCGCATTCGCATAATGGCGCTGGCACTACTGGAAATGATCACTCAGATATAGCTGGTGGAAACAAAGTCAGCGATCATGTAGCTGCAAATGACACCATTACG
GACTACGGTAACCAGGCCATACAGTACGCTAATGAGTTCCAACAGTAA 
WT aa sequence 435 aa vs Sample aa sequence 435 aa (mutation position 228) 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
MTTNEEFIRTQIFGTVFEITNRYNDLNPVGMGAFGLVCSATDTLTSQPVAIKKIMKPFSTAVLAKRTYRELKLLKHLRHENLICLQDIFLSPLEDIYFVTELQGT
DLHRLLQTRPLEKQFVQYFLYQILRGLKYVHSAGVIHRDLKPSNILINENCDLKICDFGLARIQDPQMTGYVSTRYYRAPEIMLTWQKYDVEVDIWSAGCIFAEM
IEGKPLFPGKDHVHQFSIITDLLGSPPKDVINTICSENTLKFVTSLPHRDPIPFSERFKTVEPDAVDLLEKMLVFDPKKRITAADALAHPYSAPYHDPTDEPVAD
AKFDWHFNDADLPVDTWRVMMYSEILDFHKIGGSDGQIDISATFDDQVAAATAAAAQAQAQAQAQVQLNMAAHSHNGAGTTGNDHSDIAGGNKVSDHVAANDTIT
DYGNQAIQYANEFQQ 
 
Poly 306: chr12 373213 
MB220:     TCAGCACTTCTATCTTCGAT:T:AAGGTTTGTCTGTCTTATAT 
BJ4741:    TCAGCACTTCTATCTTCGAT:A:AAGGTTTGTCTGTCTTATAT 
genome:    TCAGCACTTCTATCTTCGAT:A:AAGGTTTGTCTGTCTTATAT 
No overlapping genes 
 
Poly 307: chr12 373223 
MB220:     TATCTTCGATAAAGGTTTGT:T:TGTCTTATATTGTTTACATT 
BJ4741:    TATCTTCGATAAAGGTTTGT:C:TGTCTTATATTGTTTACATT 
genome:    TATCTTCGATAAAGGTTTGT:C:TGTCTTATATTGTTTACATT 
No overlapping genes 
 
Poly 308: chr12 373240 
MB220:     TGTCTGTCTTATATTGTTTA:T:ATTTCAAGTCTAATTCTGTG 
BJ4741:    TGTCTGTCTTATATTGTTTA:C:ATTTCAAGTCTAATTCTGTG 
genome:    TGTCTGTCTTATATTGTTTA:C:ATTTCAAGTCTAATTCTGTG 
No overlapping genes 
 
Poly 309: chr12 373365 
MB220:     AAGAGAACTTGCTAAATAGC:A:GTCTCACCCAGACAAGCGTA 
BJ4741:    AAGAGAACTTGCTAAATAGC:T:GTCTCACCCAGACAAGCGTA 
genome:    AAGAGAACTTGCTAAATAGC:T:GTCTCACCCAGACAAGCGTA 
No overlapping genes 
 
Poly 310: chr12 373433 
MB220:     CTCATTCTTGTTGAAGATAA:G:TATTACATTCACGGACTGTG 
BJ4741:    CTCATTCTTGTTGAAGATAA:C:TATTACATTCACGGACTGTG 
genome:    CTCATTCTTGTTGAAGATAA:C:TATTACATTCACGGACTGTG 
No overlapping genes 
 
Poly 311: chr12 373438 
MB220:     TCTTGTTGAAGATAACTATT::ATTCACGGACTGTGGCAGAA 
BJ4741:    TCTTGTTGAAGATAACTATT:AC:ATTCACGGACTGTGGCAGAA 
genome:    TCTTGTTGAAGATAACTATT:AC:ATTCACGGACTGTGGCAGAA 
No overlapping genes 
 
Poly 312: chr12 373440 
MB220:     TTGTTGAAGATAACTATTAC:T:TTCACGGACTGTGGCAGAAA 
BJ4741:    TTGTTGAAGATAACTATTAC:A:TTCACGGACTGTGGCAGAAA 
genome:    TTGTTGAAGATAACTATTAC:A:TTCACGGACTGTGGCAGAAA 
No overlapping genes 
 
Poly 313: chr12 373468 
MB220:     ACTGTGGCAGAAACTTCTCC:C:TAAGAAATTAGGAACTCATA 
BJ4741:    ACTGTGGCAGAAACTTCTCC:T:TAAGAAATTAGGAACTCATA 
genome:    ACTGTGGCAGAAACTTCTCC:T:TAAGAAATTAGGAACTCATA 
No overlapping genes 
 
Poly 314: chr12 373488 
MB220:     TTAAGAAATTAGGAACTCAT:G:AAAGGAATCAGCAGCTCTAT 
BJ4741:    TTAAGAAATTAGGAACTCAT:A:AAAGGAATCAGCAGCTCTAT 
genome:    TTAAGAAATTAGGAACTCAT:A:AAAGGAATCAGCAGCTCTAT 
No overlapping genes 
 
Poly 315: chr12 373496 
MB220:     TTAGGAACTCATAAAAGGAA:C:CAGCAGCTCTATGTAATATC 
BJ4741:    TTAGGAACTCATAAAAGGAA:T:CAGCAGCTCTATGTAATATC 
genome:    TTAGGAACTCATAAAAGGAA:T:CAGCAGCTCTATGTAATATC 
No overlapping genes 
 
Poly 316: chr12 373620 
MB220:     CATATGTCTAATAGAACAAA:A:TTCAAAAAGTCTTCAATTTC 
BJ4741:    CATATGTCTAATAGAACAAA:T:TTCAAAAAGTCTTCAATTTC 
genome:    CATATGTCTAATAGAACAAA:T:TTCAAAAAGTCTTCAATTTC 
No overlapping genes 
 
Poly 317: chr12 373630 
MB220:     ATAGAACAAATTTCAAAAAG:C:CTTCAATTTCGTGGATGTGG 
BJ4741:    ATAGAACAAATTTCAAAAAG:T:CTTCAATTTCGTGGATGTGG 
genome:    ATAGAACAAATTTCAAAAAG:T:CTTCAATTTCGTGGATGTGG 
No overlapping genes 
 
Poly 318: chr12 373638 
MB220:     AATTTCAAAAAGTCTTCAAT:C:TTCGTGGATGTGGGAATGCA 
BJ4741:    AATTTCAAAAAGTCTTCAAT::TTCGTGGATGTGGGAATGCA 
genome:    AATTTCAAAAAGTCTTCAAT::TTCGTGGATGTGGGAATGCA 
No overlapping genes 
 
Poly 319: chr12 373639 
MB220:     ATTTCAAAAAGTCTTCAATT:CG:TCGTGGATGTGGGAATGCAT 
BJ4741:    ATTTCAAAAAGTCTTCAATT::TCGTGGATGTGGGAATGCAT 
genome:    ATTTCAAAAAGTCTTCAATT::TCGTGGATGTGGGAATGCAT 
No overlapping genes 
 
Poly 320: chr12 373640 
MB220:     TTTCAAAAAGTCTTCAATTT:GGA:CGTGGATGTGGGAATGCATT 
BJ4741:    TTTCAAAAAGTCTTCAATTT::CGTGGATGTGGGAATGCATT 
genome:    TTTCAAAAAGTCTTCAATTT::CGTGGATGTGGGAATGCATT 
No overlapping genes 
 
Poly 321: chr12 373646 
MB220:     AAAGTCTTCAATTTCGTGGA:C:GTGGGAATGCATTTATTAAA 
BJ4741:    AAAGTCTTCAATTTCGTGGA:T:GTGGGAATGCATTTATTAAA 
genome:    AAAGTCTTCAATTTCGTGGA:T:GTGGGAATGCATTTATTAAA 
No overlapping genes 
 
Poly 322: chr12 373786 
MB220:     TGGAGACAATTTCTTAGCGT:C:ATTAGAGGTTATAAGTATAC 
BJ4741:    TGGAGACAATTTCTTAGCGT:T:ATTAGAGGTTATAAGTATAC 
genome:    TGGAGACAATTTCTTAGCGT:T:ATTAGAGGTTATAAGTATAC 
No overlapping genes 
 
Poly 323: chr12 373818 
MB220:     TAAGTATACAGAATAACCTA:G:GAGTAGTCCTCAAGAAGATA 
BJ4741:    TAAGTATACAGAATAACCTA:C:GAGTAGTCCTCAAGAAGATA 
genome:    TAAGTATACAGAATAACCTA:C:GAGTAGTCCTCAAGAAGATA 
No overlapping genes 
 
Poly 324: chr12 373822 
MB220:     TATACAGAATAACCTACGAG:C:AGTCCTCAAGAAGATAAGAC 
BJ4741:    TATACAGAATAACCTACGAG:T:AGTCCTCAAGAAGATAAGAC 
genome:    TATACAGAATAACCTACGAG:T:AGTCCTCAAGAAGATAAGAC 
No overlapping genes 
 
Poly 325: chr12 373846 
MB220:     CCTCAAGAAGATAAGACTCT:A:CAAAAGGTATCAATAATTTT 
BJ4741:    CCTCAAGAAGATAAGACTCT:G:CAAAAGGTATCAATAATTTT 
genome:    CCTCAAGAAGATAAGACTCT:G:CAAAAGGTATCAATAATTTT 
No overlapping genes 
 
Poly 326: chr12 374425 
MB220:     AAGATTTTTTTGCTCCGACA:G:TTATGTCGCTACCCTTCAGT 
BJ4741:    AAGATTTTTTTGCTCCGACA:A:TTATGTCGCTACCCTTCAGT 
genome:    AAGATTTTTTTGCTCCGACA:A:TTATGTCGCTACCCTTCAGT 
No overlapping genes 
 
Poly 327: chr12 374827 
MB220:     TGAGATTCACGGATATTTTT:C:CCCCTGCAACTTTCACAACT 
BJ4741:    TGAGATTCACGGATATTTTT:T:CCCCTGCAACTTTCACAACT 
genome:    TGAGATTCACGGATATTTTT:T:CCCCTGCAACTTTCACAACT 
No overlapping genes 
 
Poly 328: chr12 374838 
MB220:     GATATTTTTTCCCCTGCAAC:C:TTCACAACTGGAGGGCTCTG 
BJ4741:    GATATTTTTTCCCCTGCAAC:T:TTCACAACTGGAGGGCTCTG 
genome:    GATATTTTTTCCCCTGCAAC:T:TTCACAACTGGAGGGCTCTG 
No overlapping genes 
 
Poly 329: chr12 374843 
MB220:     TTTTTCCCCTGCAACTTTCA:T:AACTGGAGGGCTCTGTTTCT 
BJ4741:    TTTTTCCCCTGCAACTTTCA:C:AACTGGAGGGCTCTGTTTCT 
genome:    TTTTTCCCCTGCAACTTTCA:C:AACTGGAGGGCTCTGTTTCT 
No overlapping genes 
 
Poly 330: chr12 374913 
MB220:     TTAGCGCGATTGCTAACAAA:A:AGTATAGATATCATAATTTT 
BJ4741:    TTAGCGCGATTGCTAACAAA:T:AGTATAGATATCATAATTTT 
genome:    TTAGCGCGATTGCTAACAAA:T:AGTATAGATATCATAATTTT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2315) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position outside of coding region) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 331: chr12 374942 
MB220:     TATCATAATTTTTCCTCATC:T:TGCACACAATTACCTATAGC 
BJ4741:    TATCATAATTTTTCCTCATC:C:TGCACACAATTACCTATAGC 
genome:    TATCATAATTTTTCCTCATC:C:TGCACACAATTACCTATAGC 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2315) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position outside of coding region) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 332: chr12 374950 
MB220:     TTTTTCCTCATCCTGCACAC:T:ATTACCTATAGCAGCGTCAT 
BJ4741:    TTTTTCCTCATCCTGCACAC:A:ATTACCTATAGCAGCGTCAT 
genome:    TTTTTCCTCATCCTGCACAC:A:ATTACCTATAGCAGCGTCAT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2268) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATAGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 757) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNSVQDEEKL 
 
Poly 333: chr12 374989 
MB220:     ATTCGCACCGCCCTCCTCAT:C:GGATTTTTTAACTGTATTTC 
BJ4741:    ATTCGCACCGCCCTCCTCAT:T:GGATTTTTTAACTGTATTTC 
genome:    ATTCGCACCGCCCTCCTCAT:T:GGATTTTTTAACTGTATTTC 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2229) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCGATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 744) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSDEEGGANDAAIGNCVQDEEKL 
 
Poly 334: chr12 375069 
MB220:     AAATATCAGTTTTACTGTCG:C:AATTTTTATTGCTCTCAGGA 
BJ4741:    AAATATCAGTTTTACTGTCG:G:AATTTTTATTGCTCTCAGGA 
genome:    AAATATCAGTTTTACTGTCG:G:AATTTTTATTGCTCTCAGGA 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2149) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTGCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 717) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNCDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 335: chr12 375079 
MB220:     TTTACTGTCGGAATTTTTAT:C:GCTCTCAGGACCACCTTCAA 
BJ4741:    TTTACTGTCGGAATTTTTAT:T:GCTCTCAGGACCACCTTCAA 
genome:    TTTACTGTCGGAATTTTTAT:T:GCTCTCAGGACCACCTTCAA 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2139) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCGATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 714) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESDKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 336: chr12 375106 
MB220:     AGGACCACCTTCAATATCTT:C:ATCTGCAACGGTTTCGTCCT 
BJ4741:    AGGACCACCTTCAATATCTT:T:ATCTGCAACGGTTTCGTCCT 
genome:    AGGACCACCTTCAATATCTT:T:ATCTGCAACGGTTTCGTCCT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2112) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATGAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 705) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADEDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 337: chr12 375134 
MB220:     ACGGTTTCGTCCTCATTAAA:G:TTTTCTGCATTACCCTCAAA 
BJ4741:    ACGGTTTCGTCCTCATTAAA:A:TTTTCTGCATTACCCTCAAA 
genome:    ACGGTTTCGTCCTCATTAAA:A:TTTTCTGCATTACCCTCAAA 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2084) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAACTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 695) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 338: chr12 375536 
MB220:     CTTCTGTTTTTGAGATCTTC:C:GTGGATTCAGTAACATCTTC 
BJ4741:    CTTCTGTTTTTGAGATCTTC:T:GTGGATTCAGTAACATCTTC 
genome:    CTTCTGTTTTTGAGATCTTC:T:GTGGATTCAGTAACATCTTC 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1682) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACGGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 561) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 339: chr12 375554 
MB220:     TCTGTGGATTCAGTAACATC:G:TCATTAGCAGTATTCTTTGG 
BJ4741:    TCTGTGGATTCAGTAACATC:T:TCATTAGCAGTATTCTTTGG 
genome:    TCTGTGGATTCAGTAACATC:T:TCATTAGCAGTATTCTTTGG 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1664) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGACGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 555) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANDDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 340: chr12 375677 
MB220:     GAAACAGACTTTTTTGACTC:A:ATGCTTTCCTGGTCTTTGAT 
BJ4741:    GAAACAGACTTTTTTGACTC:G:ATGCTTTCCTGGTCTTTGAT 
genome:    GAAACAGACTTTTTTGACTC:G:ATGCTTTCCTGGTCTTTGAT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1541) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATTGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 514) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 341: chr12 375704 
MB220:     TCCTGGTCTTTGATATCCTC:T:TCGCTTTGATGACCATTTTT 
BJ4741:    TCCTGGTCTTTGATATCCTC:C:TCGCTTTGATGACCATTTTT 
genome:    TCCTGGTCTTTGATATCCTC:C:TCGCTTTGATGACCATTTTT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1514) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAAGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 505) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 342: chr12 375793 
MB220:     CAAAAATCGTTGCTGTAATA:A:AGACAGAGTGTCGGCACCGT 
BJ4741:    CAAAAATCGTTGCTGTAATA:G:AGACAGAGTGTCGGCACCGT 
genome:    CAAAAATCGTTGCTGTAATA:G:AGACAGAGTGTCGGCACCGT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1425) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTTTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 476) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 343: chr12 375953 
MB220:     GGATTGGAATTTAGCATATC:T:TCAGGTATAGTCTTCAAAGC 
BJ4741:    GGATTGGAATTTAGCATATC:C:TCAGGTATAGTCTTCAAAGC 
genome:    GGATTGGAATTTAGCATATC:C:TCAGGTATAGTCTTCAAAGC 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1265) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAAGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 422) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 344: chr12 375992 
MB220:     GCTTGATCATTCTCTTTATG:T:AGGTCCAAATAATCACTTAA 
BJ4741:    GCTTGATCATTCTCTTTATG:C:AGGTCCAAATAATCACTTAA 
genome:    GCTTGATCATTCTCTTTATG:C:AGGTCCAAATAATCACTTAA 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1226) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTACATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 409) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 345: chr12 376202 
MB220:     TGGAGGACGGGGTTCAAAGT:T:TTGTCCAGAATATCTACAGT 
BJ4741:    TGGAGGACGGGGTTCAAAGT:C:TTGTCCAGAATATCTACAGT 
genome:    TGGAGGACGGGGTTCAAAGT:C:TTGTCCAGAATATCTACAGT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1016) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAAACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 339) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 346: chr12 376283 
MB220:     TTTTGTTCAGCAAGCAATGT:A:TTGGAACTTCCAATCATAAA 
BJ4741:    TTTTGTTCAGCAAGCAATGT:G:TTGGAACTTCCAATCATAAA 
genome:    TTTTGTTCAGCAAGCAATGT:G:TTGGAACTTCCAATCATAAA 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 935) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAATACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 312) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 347: chr12 376475 
MB220:     AATTTCGAAATATCCTGAAA:T:AACTGAGGACTGCCAGAATC 
BJ4741:    AATTTCGAAATATCCTGAAA:C:AACTGAGGACTGCCAGAATC 
genome:    AATTTCGAAATATCCTGAAA:C:AACTGAGGACTGCCAGAATC 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 743) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTATTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 248) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 348: chr12 376565 
MB220:     AAATTACACAAAGCTTCCAC:A:TCGTTGCCGTAAACTATAAT 
BJ4741:    AAATTACACAAAGCTTCCAC:G:TCGTTGCCGTAAACTATAAT 
genome:    AAATTACACAAAGCTTCCAC:G:TCGTTGCCGTAAACTATAAT 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 653) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGATGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 218) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 349: chr12 376973 
MB220:     TCATTGATGCTATCATCACT:G:AGATCAGTTGCCCCGTTGGG 
BJ4741:    TCATTGATGCTATCATCACT:C:AGATCAGTTGCCCCGTTGGG 
genome:    TCATTGATGCTATCATCACT:C:AGATCAGTTGCCCCGTTGGG 
Overlapping gene(s): 
Locus YLR114C 
Alias AVL9 
Name YLR114C 
Note Conserved protein involved in exocytic transport from the Golgi; mutation is synthetically lethal 
with apl2 vps1 double mutation; member of a protein superfamily with orthologs in diverse organisms 
Ontology_term GO:0006892 
dbxref SGD:S000004104 
gene AVL9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR114C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 245) 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTGAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
ATGGATGAACACGAGGAAGCAGTCATCTTCGGTATCTGCCTTGTGGACTTTCATCACAAAAGAGGCCCTGAAATAGAATACTGGTATGGCTTACCTGAGGGCACC
CAAAGTGCAGAACTATGGCCAAATTTACCCTTCCAGGCCCTTCCTGATGGTTCTCACTCGTTTGAAGAAACATTTACTTATTTCACATTACTATATGATGAAAGA
AGACAAAGGAGCCCTCCCAACGGGGCAACTGATCTCAGTGATGATAGCATCAATGACAACACGACTTTGTTTGCCATATCTTGCTCGAGACAGATAAAGAGTGAT
GAATTGGTCACTAAAGATAAGGATGTAACACGATCTACTGTACAGAAGGCAATTGTAGTCATCTCAAGGCAACCAATCTTCGGTCAAATCAAGGACAAACTTAGT
ATTGTGACTAATGCTTTTTTCTTGCAGCATGATTTTGGGGACAGGAAGATAATCCAGTCTTTATACGAAAACCTGAAGTCGATTTACACGCCTGCATCATTGGTC
AGAAATGCCGAAAATCGTCTTTATATTGGGTTATGTCTGAGAAAGATACTACATGATTTTAAGAGAAACGCTTTAGTCTTATTGAAAGCAATTATGCTTGAAAAA
AAAATTATAGTTTACGGCAACGACGTGGAAGCTTTGTGTAATTTACAGTTCGGTCTGATCAGCTTAATTCCGGACTTGATGTCAAATTTGCAGGATTCTGGCAGT
CCTCAGTTGTTTCAGGATATTTCGAAATTAAATGTTGTGGACTCGTTTAAATCAAGCAATCGAGAATCAGTGTTGAGATTCTTAGGTTTTCCATTACCGATTTTC
GAAAAAGGTGGACTATTTTCACCCTATACTCCACTGCAGCAAATGAATGACATACGGTCAGAACGTACTTTGTTTTTTATGATTGGAAGTTCCAACACATTGCTT
GCTGAACAAAAGGAGGAACTGTGCCACATATTTGTCAATACAGACAATTCCACTGTAGATATTCTGGACAAGACTTTGAACCCCGTCCTCCAATTGTCAAGTCAT
GATAAAAAATGGATTGAATCTATATCTGGAATTGTATCAGACACATGGAACGAAAATGATGATGAAACTCCAAAAAACTCTCAATTTGAAGGCAGTGAGGATTTC
ATTAGGTGGCAATTCGAGGACTATTTAACGGGGTTACTTTCCAGTGTTAAATTAAGTGATTATTTGGACCTGCATAAAGAGAATGATCAAGCTTTGAAGACTATA
CCTGAGGATATGCTAAATTCCAATCCCGTTCATTTATTCAATTTGAATTGGGTTCAGAGTTGGAAAGAGACTCAAAATTTTCTGATATTCAACTCAAGAACAGAT
GATAGATTGTTCGACTTGTTTCCTCCGAAGCATATATATAACGGTGCCGACACTCTGTCTCTATTACAGCAACGATTTTTGGCCACATTTCATAATTTAAAAAGA
AGCTCTAGCAACTCTTCAAGCAATAAAAATGGTCATCAAAGCGAGGAGGATATCAAAGACCAGGAAAGCATCGAGTCAAAAAAGTCTGTTTCCCAAATTTCTGTA
AATCCTGGAAAGAATACAGACAAGCCAGCAGCCAACTTATGGAATTCATGGAAGGAATATTTCAATAAACCAAAGAATACTGCTAATGAAGATGTTACTGAATCC
ACAGAAGATCTCAAAAACAGAAGTAAAACATCGAACGCGATACAGAAAGCTATGATGGGCTTGGGTTTACATTATAAACCTGATGCGGAGACAGATCAACAAAGT
GAAGAGGTGGGAAATAGTGAGGACAATGAAGATGATGATACTGATGAGGACTCTGAGGATGATGATGATGATGGTGGTGATGACGATGATAGTGAGGACGATGAC
GATGACGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATGACGGTGAGGGCGATGAAAATGGCGATAAGGAAGACAGTCAA
GATTTTAGCAATGGTTTTACAGACGTTACGAACATTAACACTGATCATGATAAAGAAAATGAACAGAATTTTGAGGGTAATGCAGAAAATTTTAATGAGGACGAA
ACCGTTGCAGATAAAGATATTGAAGGTGGTCCTGAGAGCAATAAAAATTCCGACAGTAAAACTGATATTTATGAAAACGATAGAAATGTTGAAGACTCATCTAAA
ACGAGAAATACAGTTAAAAAATCCAATGAGGAGGGCGGTGCGAATGACGCTGCTATAGGTAATTGTGTGCAGGATGAGGAAAAATTATGA 
WT aa sequence 764 aa vs Sample aa sequence 764 aa (mutation position 82) 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
MDEHEEAVIFGICLVDFHHKRGPEIEYWYGLPEGTQSAELWPNLPFQALPDGSHSFEETFTYFTLLYDERRQRSPPNGATDLSDDSINDNTTLFAISCSRQIKSD
ELVTKDKDVTRSTVQKAIVVISRQPIFGQIKDKLSIVTNAFFLQHDFGDRKIIQSLYENLKSIYTPASLVRNAENRLYIGLCLRKILHDFKRNALVLLKAIMLEK
KIIVYGNDVEALCNLQFGLISLIPDLMSNLQDSGSPQLFQDISKLNVVDSFKSSNRESVLRFLGFPLPIFEKGGLFSPYTPLQQMNDIRSERTLFFMIGSSNTLL
AEQKEELCHIFVNTDNSTVDILDKTLNPVLQLSSHDKKWIESISGIVSDTWNENDDETPKNSQFEGSEDFIRWQFEDYLTGLLSSVKLSDYLDLHKENDQALKTI
PEDMLNSNPVHLFNLNWVQSWKETQNFLIFNSRTDDRLFDLFPPKHIYNGADTLSLLQQRFLATFHNLKRSSSNSSSNKNGHQSEEDIKDQESIESKKSVSQISV
NPGKNTDKPAANLWNSWKEYFNKPKNTANEDVTESTEDLKNRSKTSNAIQKAMMGLGLHYKPDAETDQQSEEVGNSEDNEDDDTDEDSEDDDDDGGDDDDSEDDD
DDDDGEGDENGDDGEGDENGDDGEGDENGDKEDSQDFSNGFTDVTNINTDHDKENEQNFEGNAENFNEDETVADKDIEGGPESNKNSDSKTDIYENDRNVEDSSK
TRNTVKKSNEEGGANDAAIGNCVQDEEKL 
 
Poly 350: chr12 377330 
MB220:     CTTGAAAAGGAAACTTCGTG:C:ATGAGCTGTAAGGATGCTTG 
BJ4741:    CTTGAAAAGGAAACTTCGTG:A:ATGAGCTGTAAGGATGCTTG 
genome:    CTTGAAAAGGAAACTTCGTG:A:ATGAGCTGTAAGGATGCTTG 
No overlapping genes 
 
Poly 351: chr12 377386 
MB220:     CTTATGCAAGATCCATTATT:ATT:GACTGCTCTCTGTTGGGTTA 
BJ4741:    CTTATGCAAGATCCATTATT::GACTGCTCTCTGTTGGGTTA 
genome:    CTTATGCAAGATCCATTATT::GACTGCTCTCTGTTGGGTTA 
No overlapping genes 
 
Poly 352: chr12 377457 
MB220:     ATCATTACCCGACGGACAAG:T:ATCATTTCAGCGGCTATTTT 
BJ4741:    ATCATTACCCGACGGACAAG:C:ATCATTTCAGCGGCTATTTT 
genome:    ATCATTACCCGACGGACAAG:C:ATCATTTCAGCGGCTATTTT 
No overlapping genes 
 
Poly 353: chr12 377492 
MB220:     TATTTTTGCTAGGCAAACCT:T:CTAAGCAATGATACTTCTCA 
BJ4741:    TATTTTTGCTAGGCAAACCT:C:CTAAGCAATGATACTTCTCA 
genome:    TATTTTTGCTAGGCAAACCT:C:CTAAGCAATGATACTTCTCA 
No overlapping genes 
 
Poly 354: chr12 377502 
MB220:     AGGCAAACCTCCTAAGCAAT:T:ATACTTCTCAAACGTTCAAT 
BJ4741:    AGGCAAACCTCCTAAGCAAT:G:ATACTTCTCAAACGTTCAAT 
genome:    AGGCAAACCTCCTAAGCAAT:G:ATACTTCTCAAACGTTCAAT 
No overlapping genes 
 
Poly 355: chr12 377544 
MB220:     GAAGTAATAGAAGTTCAACT:C:ACCCCATTAATAATCCACAC 
BJ4741:    GAAGTAATAGAAGTTCAACT:T:ACCCCATTAATAATCCACAC 
genome:    GAAGTAATAGAAGTTCAACT:T:ACCCCATTAATAATCCACAC 
No overlapping genes 
 
Poly 356: chr12 377574 
MB220:     ATAATCCACACATTAGAAGG:C:TGGGACAATAAAAATAAAAA 
BJ4741:    ATAATCCACACATTAGAAGG:T:TGGGACAATAAAAATAAAAA 
genome:    ATAATCCACACATTAGAAGG:T:TGGGACAATAAAAATAAAAA 
No overlapping genes 
 
Poly 357: chr12 377599 
MB220:     ACAATAAAAATAAAAAGCAT:G:AATTAGTGTAAACTTTGCTC 
BJ4741:    ACAATAAAAATAAAAAGCAT:T:AATTAGTGTAAACTTTGCTC 
genome:    ACAATAAAAATAAAAAGCAT:T:AATTAGTGTAAACTTTGCTC 
No overlapping genes 
 
Poly 358: chr12 377609 
MB220:     TAAAAAGCATTAATTAGTGT:G:AACTTTGCTCCCAAATGCAA 
BJ4741:    TAAAAAGCATTAATTAGTGT:A:AACTTTGCTCCCAAATGCAA 
genome:    TAAAAAGCATTAATTAGTGT:A:AACTTTGCTCCCAAATGCAA 
No overlapping genes 
 
Poly 359: chr12 377671 
MB220:     TCATGGAGTTTTTGCAGTGT:G:ATCTCACGTGCACTAGACTG 
BJ4741:    TCATGGAGTTTTTGCAGTGT:A:ATCTCACGTGCACTAGACTG 
genome:    TCATGGAGTTTTTGCAGTGT:A:ATCTCACGTGCACTAGACTG 
No overlapping genes 
 
Poly 360: chr12 377719 
MB220:     CGAACCTGAGTTCAAGAAAT:G:ATGATTCACCTATGACATAT 
BJ4741:    CGAACCTGAGTTCAAGAAAT:A:ATGATTCACCTATGACATAT 
genome:    CGAACCTGAGTTCAAGAAAT:A:ATGATTCACCTATGACATAT 
No overlapping genes 
 
Poly 361: chr12 377731 
MB220:     CAAGAAATAATGATTCACCT:G:ATGACATATAGTCCAACTAT 
BJ4741:    CAAGAAATAATGATTCACCT::ATGACATATAGTCCAACTAT 
genome:    CAAGAAATAATGATTCACCT::ATGACATATAGTCCAACTAT 
No overlapping genes 
 
Poly 362: chr12 377893 
MB220:     CAGTTTTAACATCGAATTCA:G:GAATATTTGTTCGCTAAAGA 
BJ4741:    CAGTTTTAACATCGAATTCA:C:GAATATTTGTTCGCTAAAGA 
genome:    CAGTTTTAACATCGAATTCA:C:GAATATTTGTTCGCTAAAGA 
No overlapping genes 
 
Poly 363: chr12 377928 
MB220:     TAAAGAAATAACACAGAAGA:A:GAAATGAAGAACATACATTG 
BJ4741:    TAAAGAAATAACACAGAAGA:T:GAAATGAAGAACATACATTG 
genome:    TAAAGAAATAACACAGAAGA:T:GAAATGAAGAACATACATTG 
No overlapping genes 
 
Poly 364: chr12 378000 
MB220:     AATTGCTGTGATGATGGATC:C:GGAACCACCGTTGGTTCAGT 
BJ4741:    AATTGCTGTGATGATGGATC:A:GGAACCACCGTTGGTTCAGT 
genome:    AATTGCTGTGATGATGGATC:A:GGAACCACCGTTGGTTCAGT 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 35) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCCGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 12) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 365: chr12 378195 
MB220:     TCCCTTCTGTACTATAATTT:C:ACCTCGCATTTCATATCCAG 
BJ4741:    TCCCTTCTGTACTATAATTT:T:ACCTCGCATTTCATATCCAG 
genome:    TCCCTTCTGTACTATAATTT:T:ACCTCGCATTTCATATCCAG 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 230) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTCACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 77) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 366: chr12 378201 
MB220:     CTGTACTATAATTTTACCTC:C:CATTTCATATCCAGAATTCA 
BJ4741:    CTGTACTATAATTTTACCTC:G:CATTTCATATCCAGAATTCA 
genome:    CTGTACTATAATTTTACCTC:G:CATTTCATATCCAGAATTCA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 236) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCCCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 79) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 367: chr12 378240 
MB220:     CAAGTTTACGCAACTCTTCC:C:GTTATCAACTTAGGGAGAGT 
BJ4741:    CAAGTTTACGCAACTCTTCC:T:GTTATCAACTTAGGGAGAGT 
genome:    CAAGTTTACGCAACTCTTCC:T:GTTATCAACTTAGGGAGAGT 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 275) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCCGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 92) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 368: chr12 378360 
MB220:     ATATCTTTTGATCATATTGT:T:CCTTTGAAGTACTCGCAATT 
BJ4741:    ATATCTTTTGATCATATTGT:A:CCTTTGAAGTACTCGCAATT 
genome:    ATATCTTTTGATCATATTGT:A:CCTTTGAAGTACTCGCAATT 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 395) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTTCCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 132) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 369: chr12 378417 
MB220:     AGATACGATGGATTGACTTT:G:CTGGCGTACAATGCTGGTGT 
BJ4741:    AGATACGATGGATTGACTTT:A:CTGGCGTACAATGCTGGTGT 
genome:    AGATACGATGGATTGACTTT:A:CTGGCGTACAATGCTGGTGT 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 452) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTGCTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 151) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 370: chr12 379014 
MB220:     GAGGTAGGAGCTTTGATTAA:C:GAAGTGATAATTAAAGTTGG 
BJ4741:    GAGGTAGGAGCTTTGATTAA:T:GAAGTGATAATTAAAGTTGG 
genome:    GAGGTAGGAGCTTTGATTAA:T:GAAGTGATAATTAAAGTTGG 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1049) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAC
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 350) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 371: chr12 379124 
MB220:     ACTAGAAATTGTTGAACAAG:G:TGAAAGAAATTGGAAAACAT 
BJ4741:    ACTAGAAATTGTTGAACAAG:A:TGAAAGAAATTGGAAAACAT 
genome:    ACTAGAAATTGTTGAACAAG:A:TGAAAGAAATTGGAAAACAT 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1159) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGGTGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 387) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQGERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 372: chr12 379305 
MB220:     CTACTGGTGAAAAGAGAGTC:G:AAGAAACTGGCTAACGGCAA 
BJ4741:    CTACTGGTGAAAAGAGAGTC:T:AAGAAACTGGCTAACGGCAA 
genome:    CTACTGGTGAAAAGAGAGTC:T:AAGAAACTGGCTAACGGCAA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1340) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCGAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 447) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 373: chr12 379428 
MB220:     ATTGATCATATTATGGGGGG:A:GACGAAGATGATGATGAAGA 
BJ4741:    ATTGATCATATTATGGGGGG:T:GACGAAGATGATGATGAAGA 
genome:    ATTGATCATATTATGGGGGG:T:GACGAAGATGATGATGAAGA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1463) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGAGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 488) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 374: chr12 379542 
MB220:     GTTCCTGTAGACATTATAAT:A:CAACCAAGTGCCGCTTCAAA 
BJ4741:    GTTCCTGTAGACATTATAAT:T:CAACCAAGTGCCGCTTCAAA 
genome:    GTTCCTGTAGACATTATAAT:T:CAACCAAGTGCCGCTTCAAA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1577) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATACAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 526) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 375: chr12 379555 
MB220:     TTATAATTCAACCAAGTGCC:C:CTTCAAAACATAAAATGTTC 
BJ4741:    TTATAATTCAACCAAGTGCC:G:CTTCAAAACATAAAATGTTC 
genome:    TTATAATTCAACCAAGTGCC:G:CTTCAAAACATAAAATGTTC 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1590) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCCCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 531) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAPSKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 376: chr12 379766 
MB220:     AGAAGATGGTTATAATATGA:C:TGATCCAATTAGCAAAAGGA 
BJ4741:    AGAAGATGGTTATAATATGA:G:TGATCCAATTAGCAAAAGGA 
genome:    AGAAGATGGTTATAATATGA:G:TGATCCAATTAGCAAAAGGA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1801) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGACTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 601) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMTDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 377: chr12 379774 
MB220:     GTTATAATATGAGTGATCCA:G:TTAGCAAAAGGAGCAAACAC 
BJ4741:    GTTATAATATGAGTGATCCA:A:TTAGCAAAAGGAGCAAACAC 
genome:    GTTATAATATGAGTGATCCA:A:TTAGCAAAAGGAGCAAACAC 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1809) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAGTTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 604) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPVSKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 378: chr12 379854 
MB220:     GCAGAAAATTTTGATAACCT:G:GACTATTTAAAGATAGACAA 
BJ4741:    GCAGAAAATTTTGATAACCT:T:GACTATTTAAAGATAGACAA 
genome:    GCAGAAAATTTTGATAACCT:T:GACTATTTAAAGATAGACAA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1889) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTG
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 630) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 379: chr12 379894 
MB220:     AAACGCTCTCCAAAAGAACA:G:TCTCAACTGTAAATGTCCAA 
BJ4741:    AAACGCTCTCCAAAAGAACA:A:TCTCAACTGTAAATGTCCAA 
genome:    AAACGCTCTCCAAAAGAACA:A:TCTCAACTGTAAATGTCCAA 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1929) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAGTCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 644) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTVSTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 380: chr12 380008 
MB220:     CGCTAAAATCTAGAAAAATA:A:TTCTTTCCGCCCCCAAACAG 
BJ4741:    CGCTAAAATCTAGAAAAATA:G:TTCTTTCCGCCCCCAAACAG 
genome:    CGCTAAAATCTAGAAAAATA:G:TTCTTTCCGCCCCCAAACAG 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2043) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAATTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 682) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIILSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 381: chr12 380031 
MB220:     CTTTCCGCCCCCAAACAGAT:C:CAAAATGAAGAAATTACGGC 
BJ4741:    CTTTCCGCCCCCAAACAGAT:T:CAAAATGAAGAAATTACGGC 
genome:    CTTTCCGCCCCCAAACAGAT:T:CAAAATGAAGAAATTACGGC 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2066) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATCCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 689) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 382: chr12 380094 
MB220:     GAAGTGGTCAACATGCCATT:G:AATAAGATAGTGGAATTCAG 
BJ4741:    GAAGTGGTCAACATGCCATT:A:AATAAGATAGTGGAATTCAG 
genome:    GAAGTGGTCAACATGCCATT:A:AATAAGATAGTGGAATTCAG 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2129) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTGAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 710) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 383: chr12 380274 
MB220:     CATCAAAAAACAGCGTCAAG:A:AGTAAACTAGTCTTGAAACC 
BJ4741:    CATCAAAAAACAGCGTCAAG:G:AGTAAACTAGTCTTGAAACC 
genome:    CATCAAAAAACAGCGTCAAG:G:AGTAAACTAGTCTTGAAACC 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2309) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGA
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 770) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 384: chr12 380286 
MB220:     GCGTCAAGGAGTAAACTAGT:G:TTGAAACCATTACACGGTTC 
BJ4741:    GCGTCAAGGAGTAAACTAGT:C:TTGAAACCATTACACGGTTC 
genome:    GCGTCAAGGAGTAAACTAGT:C:TTGAAACCATTACACGGTTC 
Overlapping gene(s): 
Locus YLR115W 
Alias YDH1 
Name YLR115W 
Note Subunit of the mRNA cleavage and polyadenlylation factor (CPF); required for pre-mRNA cleavage, 
polyadenylation and poly(A) site recognition, 43% similarity with the mammalian CPSF-100 protein. 
Ontology_term GO:0006379 
dbxref SGD:S000004105 
gene CFT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR115W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2321) 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTCTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
ATGACTTATAAATACAATTGCTGTGATGATGGATCAGGAACCACCGTTGGTTCAGTGGTACGATTTGATAACGTCACCTTGTTAATCGATCCCGGTTGGAATCCA
TCTAAAGTATCGTATGAGCAATGCATCAAGTACTGGGAAAAAGTGATACCGGAAATTGATGTAATAATACTATCACAACCAACAATTGAATGTTTAGGTGCTCAT
TCCCTTCTGTACTATAATTTTACCTCGCATTTCATATCCAGAATTCAAGTTTACGCAACTCTTCCTGTTATCAACTTAGGGAGAGTTTCCACCATAGATTCATAT
GCATCTGCAGGTGTTATAGGTCCATATGACACAAATAAACTCGATCTTGAAGATATTGAGATATCTTTTGATCATATTGTACCTTTGAAGTACTCGCAATTGGTA
GATCTACGATCAAGATACGATGGATTGACTTTACTGGCGTACAATGCTGGTGTGTGTCCAGGTGGTTCTATTTGGTGCATTAGCACATACTCAGAGAAATTGGTT
TATGCAAAGCGATGGAACCACACTAGAGATAACATACTAAATGCTGCTTCTATATTGGACGCCACTGGTAAGCCCTTATCAACTTTGATGAGGCCCTCTGCAATA
ATTACTACTTTGGACAGGTTTGGCTCCTCTCAACCGTTTAAAAAACGTTCAAAAATCTTTAAAGATACATTAAAGAAAGGTTTGAGTTCGGATGGGTCCGTTATA
ATACCGGTAGATATGAGTGGCAAATTTCTGGACCTGTTCACACAAGTTCATGAGTTATTATTTGAAAGCACAAAGATCAATGCGCACACACAAGTACCTGTACTT
ATTCTGTCTTACGCGAGAGGAAGAACTCTAACATATGCCAAATCAATGCTCGAGTGGCTGTCCCCTTCACTACTTAAGACATGGGAAAACAGAAATAATACTTCT
CCATTTGAAATTGGATCACGGATCAAAATCATCGCACCAAACGAATTGAGTAAATATCCTGGTTCAAAGATTTGCTTCGTATCTGAGGTAGGAGCTTTGATTAAT
GAAGTGATAATTAAAGTTGGTAATTCTGAGAAGACAACCTTGATTTTGACCAAGCCGAGCTTTGAATGTGCGTCGTCTTTAGACAAGATACTAGAAATTGTTGAA
CAAGATGAAAGAAATTGGAAAACATTTCCTGAAGATGGTAAATCATTCCTCTGCGATAATTACATTTCAATAGACACCATAAAAGAAGAACCCTTGAGTAAAGAG
GAAACAGAGGCGTTTAAAGTACAGCTTAAAGAAAAGAAAAGGGACAGAAATAAGAAAATTCTACTGGTGAAAAGAGAGTCTAAGAAACTGGCTAACGGCAACGCA
ATCATAGATGATACCAACGGAGAGAGGGCAATGAGAAATCAAGACATTTTAGTGGAAAACGTCAATGGAGTACCACCGATTGATCATATTATGGGGGGTGACGAA
GATGATGATGAAGAGGAAGAAAACGACAATTTGTTGAATTTACTCAAGGATAACTCTGAGAAATCAGCAGCGAAAAAAAATACGGAAGTTCCTGTAGACATTATA
ATTCAACCAAGTGCCGCTTCAAAACATAAAATGTTCCCATTTAACCCCGCTAAAATCAAGAAAGATGATTATGGTACTGTTGTAGATTTTACGATGTTTTTACCT
GATGATTCTGACAATGTTAATCAAAATAGCAGGAAAAGACCTCTCAAAGACGGTGCTAAAACCACGAGCCCTGTAAACGAAGAAGATAACAAAAATGAAGAAGAA
GATGGTTATAATATGAGTGATCCAATTAGCAAAAGGAGCAAACACCGTGCTTCTCGTTACTCGGGATTTTCTGGAACCGGAGAAGCAGAAAATTTTGATAACCTT
GACTATTTAAAGATAGACAAAACGCTCTCCAAAAGAACAATCTCAACTGTAAATGTCCAATTGAAATGCTCCGTAGTAATCCTAAATTTACAGAGTTTAGTTGAT
CAAAGGTCTGCATCTATTATATGGCCATCGCTAAAATCTAGAAAAATAGTTCTTTCCGCCCCCAAACAGATTCAAAATGAAGAAATTACGGCAAAACTTATCAAG
AAAAATATTGAAGTGGTCAACATGCCATTAAATAAGATAGTGGAATTCAGTACAACAATAAAGACCCTGGATATCTCCATTGACTCCAACCTCGATAACCTTTTG
AAATGGCAACGTATCAGTGATAGTTATACAGTTGCCACTGTCGTTGGCAGGCTGGTTAAGGAGAGCCTACCGCAAGTGAACAATCATCAAAAAACAGCGTCAAGG
AGTAAACTAGTGTTGAAACCATTACACGGTTCATCTAGGAGCCATAAAACAGGTGCGTTGTCAATCGGTGACGTTAGGTTAGCACAATTAAAGAAACTTCTCACA
GAGAAAAACTACATTGCAGAATTTAAAGGGGAAGGTACACTTGTCATAAATGAAAAAGTAGCAGTCCGCAAAATCAATGATGCAGAAACTATTATCGATGGTACG
CCTTCCGAACTTTTTGATACTGTCAAAAAATTGGTTACGGATATGTTAGCAAAAATCTAG 
WT aa sequence 859 aa vs Sample aa sequence 859 aa (mutation position 774) 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
MTYKYNCCDDGSGTTVGSVVRFDNVTLLIDPGWNPSKVSYEQCIKYWEKVIPEIDVIILSQPTIECLGAHSLLYYNFTSHFISRIQVYATLPVINLGRVSTIDSY
ASAGVIGPYDTNKLDLEDIEISFDHIVPLKYSQLVDLRSRYDGLTLLAYNAGVCPGGSIWCISTYSEKLVYAKRWNHTRDNILNAASILDATGKPLSTLMRPSAI
ITTLDRFGSSQPFKKRSKIFKDTLKKGLSSDGSVIIPVDMSGKFLDLFTQVHELLFESTKINAHTQVPVLILSYARGRTLTYAKSMLEWLSPSLLKTWENRNNTS
PFEIGSRIKIIAPNELSKYPGSKICFVSEVGALINEVIIKVGNSEKTTLILTKPSFECASSLDKILEIVEQDERNWKTFPEDGKSFLCDNYISIDTIKEEPLSKE
ETEAFKVQLKEKKRDRNKKILLVKRESKKLANGNAIIDDTNGERAMRNQDILVENVNGVPPIDHIMGGDEDDDEEEENDNLLNLLKDNSEKSAAKKNTEVPVDII
IQPSAASKHKMFPFNPAKIKKDDYGTVVDFTMFLPDDSDNVNQNSRKRPLKDGAKTTSPVNEEDNKNEEEDGYNMSDPISKRSKHRASRYSGFSGTGEAENFDNL
DYLKIDKTLSKRTISTVNVQLKCSVVILNLQSLVDQRSASIIWPSLKSRKIVLSAPKQIQNEEITAKLIKKNIEVVNMPLNKIVEFSTTIKTLDISIDSNLDNLL
KWQRISDSYTVATVVGRLVKESLPQVNNHQKTASRSKLVLKPLHGSSRSHKTGALSIGDVRLAQLKKLLTEKNYIAEFKGEGTLVINEKVAVRKINDAETIIDGT
PSELFDTVKKLVTDMLAKI 
 
Poly 385: chr12 380603 
MB220:     GTTCGTGGACTGCCCACAAA::CAGTATGTGACATAAATTGC 
BJ4741:    GTTCGTGGACTGCCCACAAA:A:CAGTATGTGACATAAATTGC 
genome:    GTTCGTGGACTGCCCACAAA:A:CAGTATGTGACATAAATTGC 
No overlapping genes 
 
Poly 386: chr12 380659 
MB220:     GCTATTATCTGTATATAACA:A:TTCTAACTCACTTTTAACGA 
BJ4741:    GCTATTATCTGTATATAACA::TTCTAACTCACTTTTAACGA 
genome:    GCTATTATCTGTATATAACA::TTCTAACTCACTTTTAACGA 
No overlapping genes 
 
Poly 387: chr12 380867 
MB220:     GGAAGCAGTATGGAAGAAAA:T:AAAGCAAAGGTTCCTCCAAA 
BJ4741:    GGAAGCAGTATGGAAGAAAA:A:AAAGCAAAGGTTCCTCCAAA 
genome:    GGAAGCAGTATGGAAGAAAA:A:AAAGCAAAGGTTCCTCCAAA 
Overlapping gene(s): 
Locus YLR116W 
Alias MSL5 
Name YLR116W 
Note Component of the commitment complex, which defines the first step in the splicing pathway; 
essential protein that interacts with Mud2p and Prp40p, forming a bridge between the intron ends; also 
involved in nuclear retention of pre-mRNA 
Ontology_term GO:0003723 
dbxref SGD:S000004106 
gene MSL5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR116W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 65) 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAATAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
WT aa sequence 476 aa vs Sample aa sequence 476 aa (mutation position 22) 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
MSFRRINSRYFENRKGSSMEENKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
 
Poly 388: chr12 380882 
MB220:     GAAAAAAAAGCAAAGGTTCC:C:CCAAACGTCAACCTTTCGTT 
BJ4741:    GAAAAAAAAGCAAAGGTTCC:T:CCAAACGTCAACCTTTCGTT 
genome:    GAAAAAAAAGCAAAGGTTCC:T:CCAAACGTCAACCTTTCGTT 
Overlapping gene(s): 
Locus YLR116W 
Alias MSL5 
Name YLR116W 
Note Component of the commitment complex, which defines the first step in the splicing pathway; 
essential protein that interacts with Mud2p and Prp40p, forming a bridge between the intron ends; also 
involved in nuclear retention of pre-mRNA 
Ontology_term GO:0003723 
dbxref SGD:S000004106 
gene MSL5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR116W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 80) 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCCCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
WT aa sequence 476 aa vs Sample aa sequence 476 aa (mutation position 27) 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
 
Poly 389: chr12 381236 
MB220:     CCGGATGATTACAAGAGACC:C:ACCAAATTTCAGGACAAGTA 
BJ4741:    CCGGATGATTACAAGAGACC:T:ACCAAATTTCAGGACAAGTA 
genome:    CCGGATGATTACAAGAGACC:T:ACCAAATTTCAGGACAAGTA 
Overlapping gene(s): 
Locus YLR116W 
Alias MSL5 
Name YLR116W 
Note Component of the commitment complex, which defines the first step in the splicing pathway; 
essential protein that interacts with Mud2p and Prp40p, forming a bridge between the intron ends; also 
involved in nuclear retention of pre-mRNA 
Ontology_term GO:0003723 
dbxref SGD:S000004106 
gene MSL5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR116W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 434) 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCCACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
WT aa sequence 476 aa vs Sample aa sequence 476 aa (mutation position 145) 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
 
Poly 390: chr12 381350 
MB220:     AGAAAGCTGCAAGAAGATTC:C:AATTGTAAGATTGCAATTAG 
BJ4741:    AGAAAGCTGCAAGAAGATTC:G:AATTGTAAGATTGCAATTAG 
genome:    AGAAAGCTGCAAGAAGATTC:G:AATTGTAAGATTGCAATTAG 
Overlapping gene(s): 
Locus YLR116W 
Alias MSL5 
Name YLR116W 
Note Component of the commitment complex, which defines the first step in the splicing pathway; 
essential protein that interacts with Mud2p and Prp40p, forming a bridge between the intron ends; also 
involved in nuclear retention of pre-mRNA 
Ontology_term GO:0003723 
dbxref SGD:S000004106 
gene MSL5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR116W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 548) 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCCAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
WT aa sequence 476 aa vs Sample aa sequence 476 aa (mutation position 183) 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
 
Poly 391: chr12 381734 
MB220:     ACTGGACATTTCAGTAGAGA:T:TGTAACTCATCGTCTCAAAG 
BJ4741:    ACTGGACATTTCAGTAGAGA:C:TGTAACTCATCGTCTCAAAG 
genome:    ACTGGACATTTCAGTAGAGA:C:TGTAACTCATCGTCTCAAAG 
Overlapping gene(s): 
Locus YLR116W 
Alias MSL5 
Name YLR116W 
Note Component of the commitment complex, which defines the first step in the splicing pathway; 
essential protein that interacts with Mud2p and Prp40p, forming a bridge between the intron ends; also 
involved in nuclear retention of pre-mRNA 
Ontology_term GO:0003723 
dbxref SGD:S000004106 
gene MSL5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR116W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 932) 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGACTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
ATGAGTTTTAGAAGGATTAACTCTAGATACTTTGAAAATAGAAAAGGAAGCAGTATGGAAGAAAAAAAAGCAAAGGTTCCTCCAAACGTCAACCTTTCGTTATGG
AGAAAGAACACGGTAGAAAGCGATGTCCATCGATTCAATTCTCTTCCATCAAAAATTAGTGGGGCCCTAACTAGGGAACAAATATACTCCTATCAAGTCATGTTT
AGGATTCAAGAAATTACCATCAAACTGCGTACGAACGATTTTGTGCCCCCCTCCAGGAAAAATAGGTCACCTTCTCCGCCACCAGTTTATGATGCCCAAGGTAAA
AGAACGAATACCCGTGAGCAGAGGTATAGAAAGAAACTAGAGGATGAACGTATTAAACTTGTTGAGATAGCCCTAAAGACCATCCCTTACTTCGTTCCTCCGGAT
GATTACAAGAGACCTACCAAATTTCAGGACAAGTATTATATCCCGGTGGATCAGTATCCTGATGTCAATTTTGTTGGTTTATTATTAGGTCCTCGTGGACGTACG
TTAAGAAAGCTGCAAGAAGATTCGAATTGTAAGATTGCAATTAGAGGAAGAGGTTCAGTCAAAGAAGGTAAGAATGCAAGTGACTTACCTCCAGGCGCCATGAAC
TTTGAGGACCCCTTGCACTGTTTAATTATCGCAGACTCGGAAGACAAGATCCAAAAAGGTATAAAAGTTTGTCAAAACATTGTTATCAAAGCGGTGACATCTCCG
GAAGGCCAGAATGACTTGAAACGAGGACAACTGAGAGAATTGGCGGAACTTAATGGTACTTTAAGAGAAGATAACAGGCCCTGTCCAATCTGTGGTTTAAAAGAT
CATAAAAGGTACGATTGTCCAAACAGAAAAATCCCAAATATACAGGGCATTGTTTGCAAAATATGTGGACAAACTGGACATTTCAGTAGAGATTGTAACTCATCG
TCTCAAAGAATGAGCCGTTTTGACAGAAACGCCACGGTAAATAATTCTGCGCCAATACAGAGCAATGACGTACACTATAATAGCAATACTCATCCAATTCAAGCA
CCAAAAAGATCTCGTTATGACAATAACTCGACGGAACCTCCTTTAAAATTTCCGGCTTCTTCACGTTATGCACCATCACCTTCACCTCCTGCGTCACATATTTCG
AGGCAAGCTCAAAACGTGACGCCTACACCCCCTCCCGGCCTAACATCAAGTAGCTTTAGTTCCGGAGTTCCAGGAATCGCCCCTCCCCCATTACAAAGCCCTCCA
GAGTCGGAACAACCGAAATTTTCGCTACCTCCACCTCCCGGTATGACTACGGTACAATCCTCAATTGCACCTCCTCCTGGCCTAAGCGGTCCTCCAGGGTTTTCT
AATAACATGGGCAATGACATTAACAAACCTACACCTCCGGGACTGCAAGGGCCTCCCGGATTATAA 
WT aa sequence 476 aa vs Sample aa sequence 476 aa (mutation position 311) 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
MSFRRINSRYFENRKGSSMEEKKAKVPPNVNLSLWRKNTVESDVHRFNSLPSKISGALTREQIYSYQVMFRIQEITIKLRTNDFVPPSRKNRSPSPPPVYDAQGK
RTNTREQRYRKKLEDERIKLVEIALKTIPYFVPPDDYKRPTKFQDKYYIPVDQYPDVNFVGLLLGPRGRTLRKLQEDSNCKIAIRGRGSVKEGKNASDLPPGAMN
FEDPLHCLIIADSEDKIQKGIKVCQNIVIKAVTSPEGQNDLKRGQLRELAELNGTLREDNRPCPICGLKDHKRYDCPNRKIPNIQGIVCKICGQTGHFSRDCNSS
SQRMSRFDRNATVNNSAPIQSNDVHYNSNTHPIQAPKRSRYDNNSTEPPLKFPASSRYAPSPSPPASHISRQAQNVTPTPPPGLTSSSFSSGVPGIAPPPLQSPP
ESEQPKFSLPPPPGMTTVQSSIAPPPGLSGPPGFSNNMGNDINKPTPPGLQGPPGL 
 
Poly 392: chr12 382320 
MB220:     CATAGTTCCTTTTTTTGTTG:A:TTTTTTGCCTTCCTGGTTAT 
BJ4741:    CATAGTTCCTTTTTTTGTTG:G:TTTTTTGCCTTCCTGGTTAT 
genome:    CATAGTTCCTTTTTTTGTTG:G:TTTTTTGCCTTCCTGGTTAT 
No overlapping genes 
 
Poly 393: chr12 382385 
MB220:     CTTACTAGCTTATTCTACTA:T:TGTTTAGTTTCTACGGCCTG 
BJ4741:    CTTACTAGCTTATTCTACTA:C:TGTTTAGTTTCTACGGCCTG 
genome:    CTTACTAGCTTATTCTACTA:C:TGTTTAGTTTCTACGGCCTG 
No overlapping genes 
 
Poly 394: chr12 382540 
MB220:     ATCGATATCATCAGGAAAAA:C:GTAATCCACGAATTCTTCTT 
BJ4741:    ATCGATATCATCAGGAAAAA:T:GTAATCCACGAATTCTTCTT 
genome:    ATCGATATCATCAGGAAAAA:T:GTAATCCACGAATTCTTCTT 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1974) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACGTTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 659) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYVFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 395: chr12 382570 
MB220:     GAATTCTTCTTCCACACCGT:C:CTGTAACCTCACTTTTTTGA 
BJ4741:    GAATTCTTCTTCCACACCGT:T:CTGTAACCTCACTTTTTTGA 
genome:    GAATTCTTCTTCCACACCGT:T:CTGTAACCTCACTTTTTTGA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1944) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGGACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 649) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQDGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 396: chr12 382594 
MB220:     TAACCTCACTTTTTTGATTA:T:TTTAGGGAATCTTTTCTTGA 
BJ4741:    TAACCTCACTTTTTTGATTA:C:TTTAGGGAATCTTTTCTTGA 
genome:    TAACCTCACTTTTTTGATTA:C:TTTAGGGAATCTTTTCTTGA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1920) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAATAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 641) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKIIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 397: chr12 383210 
MB220:     CCTTTGAAAGTTTTAGCCTT:G:GGACATAAACCGATTGCTTT 
BJ4741:    CCTTTGAAAGTTTTAGCCTT:A:GGACATAAACCGATTGCTTT 
genome:    CCTTTGAAAGTTTTAGCCTT:A:GGACATAAACCGATTGCTTT 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1304) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCCAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 435) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 398: chr12 383275 
MB220:     TACATCATCATGTCGTATCA:A:AAATTTAGCATACATTAGCC 
BJ4741:    TACATCATCATGTCGTATCA:G:AAATTTAGCATACATTAGCC 
genome:    TACATCATCATGTCGTATCA:G:AAATTTAGCATACATTAGCC 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1239) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTTTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 414) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 399: chr12 383387 
MB220:     AAAAGCGAATTTTCCAATTC:C:AACTCAACATAGCATATATA 
BJ4741:    AAAAGCGAATTTTCCAATTC:T:AACTCAACATAGCATATATA 
genome:    AAAAGCGAATTTTCCAATTC:T:AACTCAACATAGCATATATA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1127) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTGGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 376) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 400: chr12 383479 
MB220:     TTTTGGTCGGCTGTCCACAA:C:AGCTTTCTCGAAAGTTTGCA 
BJ4741:    TTTTGGTCGGCTGTCCACAA:T:AGCTTTCTCGAAAGTTTGCA 
genome:    TTTTGGTCGGCTGTCCACAA:T:AGCTTTCTCGAAAGTTTGCA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1035) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTGTTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 346) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAVVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 401: chr12 383575 
MB220:     ATAATCATAGGCGTTATTAC:C:CAATATTGTTTCATACTCCA 
BJ4741:    ATAATCATAGGCGTTATTAC:T:CAATATTGTTTCATACTCCA 
genome:    ATAATCATAGGCGTTATTAC:T:CAATATTGTTTCATACTCCA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 939) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGGGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 314) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILGN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 402: chr12 383591 
MB220:     TTACTCAATATTGTTTCATA:A:TCCATTTTCCTTTTATAGCT 
BJ4741:    TTACTCAATATTGTTTCATA:C:TCCATTTTCCTTTTATAGCT 
genome:    TTACTCAATATTGTTTCATA:C:TCCATTTTCCTTTTATAGCT 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 923) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGATTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 308) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMDYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 403: chr12 383675 
MB220:     AAATCCAACAGTCCTGCCTT:A:AGCAATTGATTGGAGGGCCA 
BJ4741:    AAATCCAACAGTCCTGCCTT:G:AGCAATTGATTGGAGGGCCA 
genome:    AAATCCAACAGTCCTGCCTT:G:AGCAATTGATTGGAGGGCCA 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 839) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTT
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 280) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 404: chr12 383912 
MB220:     AACCTCACCCACTTTAGCCA:C:GTCTGCATTTGCGGGTGAGC 
BJ4741:    AACCTCACCCACTTTAGCCA:T:GTCTGCATTTGCGGGTGAGC 
genome:    AACCTCACCCACTTTAGCCA:T:GTCTGCATTTGCGGGTGAGC 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 602) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACGTGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 201) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 405: chr12 383967 
MB220:     AGTAAATCTCTCTTACACCG:C:TCCAGTTTTTCTGTCTTATT 
BJ4741:    AGTAAATCTCTCTTACACCG:T:TCCAGTTTTTCTGTCTTATT 
genome:    AGTAAATCTCTCTTACACCG:T:TCCAGTTTTTCTGTCTTATT 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 547) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAGCGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 183) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWSGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 406: chr12 384328 
MB220:     AATCCATTGTCCCATATCCA:A:TCGGTTTCTCTTCAAATAAC 
BJ4741:    AATCCATTGTCCCATATCCA:G:TCGGTTTCTCTTCAAATAAC 
genome:    AATCCATTGTCCCATATCCA:G:TCGGTTTCTCTTCAAATAAC 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 186) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGATTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 63) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 407: chr12 384491 
MB220:     GCAGAAACATGCGTATCAAC:A:GCTGTTGGCTCTAAAGTGTC 
BJ4741:    GCAGAAACATGCGTATCAAC:G:GCTGTTGGCTCTAAAGTGTC 
genome:    GCAGAAACATGCGTATCAAC:G:GCTGTTGGCTCTAAAGTGTC 
Overlapping gene(s): 
Locus YLR117C 
Alias SYF3 
Name YLR117C 
Note Essential splicesome assembly factor; contains multiple tetratricopeptide repeat (TPR) protein-
binding motifs and interacts specifically with many spliceosome components, may serve as a scaffold 
during splicesome assembly 
Ontology_term GO:0031202 
dbxref SGD:S000004107 
gene CLF1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR117C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 23) 
ATGGACACTTTAGAGCCAACAGCCGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
ATGGACACTTTAGAGCCAACAGCTGTTGATACGCATGTTTCTGCGGAGCAGATTCTGCGGGATGTGTACAAGAAGGGGCAAAAAGCAAGAGGATCGACTAATATT
GATATATTAGACTTGGAGGAACTTCGAGAGTATCAACGAAGGAAGAGAACAGAATATGAGGGTTATTTGAAGAGAAACCGACTGGATATGGGACAATGGATTCGT
TATGCGCAATTCGAAATCGAACAACACGACATGAGGCGCGCCAGATCTATCTTTGAAAGAGCATTATTAGTAGATAGTTCATTCATCCCCCTTTGGATACGATAC
ATTGATGCTGAGCTGAAAGTCAAATGTATTAACCATGCTAGGAATCTTATGAACAGAGCTATTAGTACGTTGCCCAGAGTAGACAAGTTATGGTACAAGTATCTC
ATTGTCGAAGAGTCGTTAAACAACGTTGAAATTGTACGATCACTGTACACCAAATGGTGCTCCTTGGAGCCAGGGGTTAATGCATGGAATTCTTTCGTGGATTTT
GAAATAAGACAGAAAAACTGGAACGGTGTAAGAGAGATTTACTCAAAATACGTCATGGCTCACCCGCAAATGCAGACATGGCTAAAGTGGGTGAGGTTTGAAAAT
AGACATGGTAATACTGAATTTACGAGAAGTGTGTATTCTTTAGCGATAGACACAGTAGCTAACCTCCAAAATTTACAGATTTGGTCTGATATGGAGGTTGCAAAA
TTAGTAAATTCATTTGCTCATTGGGAAGCTGCGCAGCAAGAATACGAAAGATCTAGTGCTCTTTATCAAATTGCTATAGAAAAATGGCCCTCCAATCAATTGCTC
AAGGCAGGACTGTTGGATTTTGAAAAGCAGTTTGGTGACATAAACTCAATAGAAGAAACTATTAGCTATAAAAGGAAAATGGAGTATGAAACAATATTGAGTAAT
AACGCCTATGATTATGACACCTGGTGGCTGTACTTGGATCTCATTTCAGAAAGTTTCCCCAAACAAATAATGCAAACTTTCGAGAAAGCTATTGTGGACAGCCGA
CCAAAAGAACTATCAAAAAATGTTCAGTGGAAAAGGTATATTTATCTGTGGATGAGATATATATGCTATGTTGAGTTAGAATTGGAAAATTCGCTTTTAGAAGAA
GAACTTTTTCAGAGGTTAATTGACGACATCATCCCTCATAAACATTTCACTTTTTCCAAAATATGGCTAATGTATGCTAAATTTCTGATACGACATGATGATGTA
CCGAAGGCGAGAAAAATTTTGGGTAAAGCAATCGGTTTATGTCCTAAGGCTAAAACTTTCAAAGGATATATCGAGTTGGAAGTGAAGTTGAAGGAATTTGATCGT
GTGAGAAAAATATATGAGAAATTTATTGAATTTCAGCCCTCTGATCTACAAATTTGGTCACAATATGGAGAACTAGAAGAAAATTTAGGAGATTGGGATAGAGTA
AGAGGTATATATACAATTGCACTAGATGAAAATTCTGATTTCTTAACAAAGGAGGCTAAAATTGTATTACTTCAAAAATACATAACATTTGAGACAGAATCACAA
GAATTTGAAAAGGCAAGGAAGCTTTATAGAAGATATTTGGAGCTCAACCAATATTCCCCCCAAAGCTGGATCGAATTCGCCATGTATCAAACTTCAACCCCGACG
GAGCAACAACTATTAGATTTAGCAAAACTGCAAAGCGAAAATGTGGATGAAGACATAGAGTTTGAAATTACCGATGAGAATAAATTGGAGGCAAGAAAAGTTTTT
GAAGAGGCGATAGTTTTTTTCAAGGAGAAGGATGATAAACAAGGGAGACTGTCTATTTTGGAAGCGCTAAAAGACTATGAAGAAACTTACGGTACTGAACTCGAT
CAAGAAACCGTCAAGAAAAGATTCCCTAAAGTAATCAAAAAAGTGAGGTTACAGAACGGTGTGGAAGAAGAATTCGTGGATTACATTTTTCCTGATGATATCGAT
GATGACAAGCCAAAACCATCAAAGTTCTTGGAACTAGCCAAAAAATGGAAACAGGAACAGGCACTTTGA 
WT aa sequence 687 aa vs Sample aa sequence 687 aa (mutation position 8) 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
MDTLEPTAVDTHVSAEQILRDVYKKGQKARGSTNIDILDLEELREYQRRKRTEYEGYLKRNRLDMGQWIRYAQFEIEQHDMRRARSIFERALLVDSSFIPLWIRY
IDAELKVKCINHARNLMNRAISTLPRVDKLWYKYLIVEESLNNVEIVRSLYTKWCSLEPGVNAWNSFVDFEIRQKNWNGVREIYSKYVMAHPQMQTWLKWVRFEN
RHGNTEFTRSVYSLAIDTVANLQNLQIWSDMEVAKLVNSFAHWEAAQQEYERSSALYQIAIEKWPSNQLLKAGLLDFEKQFGDINSIEETISYKRKMEYETILSN
NAYDYDTWWLYLDLISESFPKQIMQTFEKAIVDSRPKELSKNVQWKRYIYLWMRYICYVELELENSLLEEELFQRLIDDIIPHKHFTFSKIWLMYAKFLIRHDDV
PKARKILGKAIGLCPKAKTFKGYIELEVKLKEFDRVRKIYEKFIEFQPSDLQIWSQYGELEENLGDWDRVRGIYTIALDENSDFLTKEAKIVLLQKYITFETESQ
EFEKARKLYRRYLELNQYSPQSWIEFAMYQTSTPTEQQLLDLAKLQSENVDEDIEFEITDENKLEARKVFEEAIVFFKEKDDKQGRLSILEALKDYEETYGTELD
QETVKKRFPKVIKKVRLQNGVEEEFVDYIFPDDIDDDKPKPSKFLELAKKWKQEQAL 
 
Poly 408: chr12 529162 
MB220:     GTAGGTGGGTTAACAAAAGT:A:GCAGAAGAGCAATTAAATGC 
BJ4741:    GTAGGTGGGTTAACAAAAGT:G:GCAGAAGAGCAATTAAATGC 
genome:    GTAGGTGGGTTAACAAAAGT:G:GCAGAAGAGCAATTAAATGC 
Overlapping gene(s): 
Locus YLR188W 
Alias MDL1 
Name YLR188W 
Note Mitochondrial inner membrane half-type ATP-binding cassette (ABC) transporter, mediates export of 
peptides generated upon proteolysis of mitochondrial proteins, plays a role in the regulation of cellular 
resistance to oxidative stress 
Ontology_term GO:0042626 
dbxref SGD:S000004178 
gene MDL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR188W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 881) 
ATGATTGTAAGAATGATACGTCTTTGTAAAGGTCCAAAGTTGTTGCGAAGTCAATTCGCATCAGCAAGTGCACTATATTCAACCAAGTCATTGTTCAAACCTCCC
ATGTACCAAAAAGCGGAAATTAATTTGATTATTCCACATAGAAAGCACTTTTTGTTGCGGTCGATTCGATTACAATCAGACATTGCGCAAGGAAAGAAGTCCACC
AAGCCCACTTTAAAGTTGTCCAATGCAAATTCAAAATCCTCGGGGTTTAAAGACATTAAACGGCTATTCGTCTTATCTAAACCGGAATCCAAGTACATTGGTCTT
GCCCTCCTTTTAATCCTCATTTCAAGTTCAGTTAGTATGGCTGTACCTTCCGTTATCGGTAAATTATTAGACTTGGCTTCCGAAAGTGACGGCGAAGATGAAGAG
GGCTCAAAAAGCAATAAGTTATATGGTTTTACGAAGAAGCAATTTTTCACAGCATTAGGAGCAGTATTTATAATTGGAGCAGTTGCTAATGCAAGCAGAATCATC
ATTTTAAAGGTCACCGGTGAGAGACTGGTCGCAAGATTAAGAACGAGAACAATGAAAGCTGCATTAGATCAAGATGCCACATTTTTAGATACTAATCGTGTCGGT
GATTTGATCTCAAGATTATCATCTGATGCATCTATAGTGGCCAAATCGGTCACACAAAACGTCTCTGATGGAACAAGGGCAATTATTCAAGGGTTTGTCGGTTTT
GGCATGATGAGCTTCCTCTCGTGGAAATTGACTTGCGTAATGATGATTTTAGCCCCTCCTTTAGGTGCTATGGCACTGATATATGGTAGGAAAATACGAAACCTA
TCAAGACAGTTACAAACCTCAGTAGGTGGGTTAACAAAAGTGGCAGAAGAGCAATTAAATGCTACTAGGACAATTCAAGCATATGGTGGTGAAAAAAACGAGGTT
CGCCGCTATGCAAAAGAGGTTAGAAATGTATTTCATATTGGTCTGAAGGAAGCGGTTACTTCCGGTTTATTCTTCGGAAGTACTGGGCTAGTTGGCAACACTGCA
ATGCTGTCGTTATTATTGGTTGGAACAAGCATGATTCAAAGTGGTTCAATGACTGTCGGTGAATTATCTAGTTTCATGATGTATGCCGTGTATACCGGAAGTTCA
TTATTTGGTTTATCGAGCTTCTATTCAGAACTTATGAAAGGTGCTGGTGCGGCTGCCAGGGTTTTTGAATTAAATGACCGTAAGCCATTGATTCGTCCGACTATT
GGAAAGGATCCTGTGTCATTAGCCCAAAAACCCATCGTTTTCAAAAACGTGTCATTCACTTATCCCACTCGGCCCAAACACCAGATTTTCAAGGATTTGAATATT
ACTATCAAGCCTGGTGAACACGTTTGCGCTGTCGGTCCATCAGGAAGCGGCAAATCAACAATTGCGTCTTTGTTGCTCAGGTACTACGATGTGAACTCAGGATCG
ATCGAATTTGGTGATGAAGACATCAGAAATTTCAACTTGAGGAAGTATCGAAGACTAATAGGATACGTGCAACAAGAACCACTACTTTTCAATGGGACTATTCTG
GACAATATCCTCTACTGCATTCCGCCTGAAATTGCGGAGCAGGATGATCGTATTAGACGTGCTATTGGAAAAGCTAATTGCACAAAATTTTTGGCCAATTTTCCA
GATGGATTGCAGACTATGGTTGGTGCTAGAGGCGCGCAATTGTCCGGTGGTCAAAAGCAAAGAATTGCATTAGCTAGAGCGTTTTTACTAGATCCTGCCGTCCTT
ATTTTAGATGAAGCAACCAGTGCCCTTGACTCTCAAAGTGAAGAAATAGTTGCCAAAAATCTTCAGAGACGTGTGGAAAGGGGGTTCACTACTATATCAATTGCA
CATAGGCTTTCGACGATCAAACACAGTACTAGGGTGATTGTGTTAGGAAAACATGGCTCAGTGGTTGAAACCGGTTCATTCCGAGATCTAATCGCCATTCCTAAT
AGTGAACTAAATGCGCTGCTTGCCGAACAGCAGGACGAGGAAGGAAAAGGGGGAGTGATAGATTTGGACAATAGTGTTGCCCGGGAAGTATAA 
ATGATTGTAAGAATGATACGTCTTTGTAAAGGTCCAAAGTTGTTGCGAAGTCAATTCGCATCAGCAAGTGCACTATATTCAACCAAGTCATTGTTCAAACCTCCC
ATGTACCAAAAAGCGGAAATTAATTTGATTATTCCACATAGAAAGCACTTTTTGTTGCGGTCGATTCGATTACAATCAGACATTGCGCAAGGAAAGAAGTCCACC
AAGCCCACTTTAAAGTTGTCCAATGCAAATTCAAAATCCTCGGGGTTTAAAGACATTAAACGGCTATTCGTCTTATCTAAACCGGAATCCAAGTACATTGGTCTT
GCCCTCCTTTTAATCCTCATTTCAAGTTCAGTTAGTATGGCTGTACCTTCCGTTATCGGTAAATTATTAGACTTGGCTTCCGAAAGTGACGGCGAAGATGAAGAG
GGCTCAAAAAGCAATAAGTTATATGGTTTTACGAAGAAGCAATTTTTCACAGCATTAGGAGCAGTATTTATAATTGGAGCAGTTGCTAATGCAAGCAGAATCATC
ATTTTAAAGGTCACCGGTGAGAGACTGGTCGCAAGATTAAGAACGAGAACAATGAAAGCTGCATTAGATCAAGATGCCACATTTTTAGATACTAATCGTGTCGGT
GATTTGATCTCAAGATTATCATCTGATGCATCTATAGTGGCCAAATCGGTCACACAAAACGTCTCTGATGGAACAAGGGCAATTATTCAAGGGTTTGTCGGTTTT
GGCATGATGAGCTTCCTCTCGTGGAAATTGACTTGCGTAATGATGATTTTAGCCCCTCCTTTAGGTGCTATGGCACTGATATATGGTAGGAAAATACGAAACCTA
TCAAGACAGTTACAAACCTCAGTAGGTGGGTTAACAAAAGTAGCAGAAGAGCAATTAAATGCTACTAGGACAATTCAAGCATATGGTGGTGAAAAAAACGAGGTT
CGCCGCTATGCAAAAGAGGTTAGAAATGTATTTCATATTGGTCTGAAGGAAGCGGTTACTTCCGGTTTATTCTTCGGAAGTACTGGGCTAGTTGGCAACACTGCA
ATGCTGTCGTTATTATTGGTTGGAACAAGCATGATTCAAAGTGGTTCAATGACTGTCGGTGAATTATCTAGTTTCATGATGTATGCCGTGTATACCGGAAGTTCA
TTATTTGGTTTATCGAGCTTCTATTCAGAACTTATGAAAGGTGCTGGTGCGGCTGCCAGGGTTTTTGAATTAAATGACCGTAAGCCATTGATTCGTCCGACTATT
GGAAAGGATCCTGTGTCATTAGCCCAAAAACCCATCGTTTTCAAAAACGTGTCATTCACTTATCCCACTCGGCCCAAACACCAGATTTTCAAGGATTTGAATATT
ACTATCAAGCCTGGTGAACACGTTTGCGCTGTCGGTCCATCAGGAAGCGGCAAATCAACAATTGCGTCTTTGTTGCTCAGGTACTACGATGTGAACTCAGGATCG
ATCGAATTTGGTGATGAAGACATCAGAAATTTCAACTTGAGGAAGTATCGAAGACTAATAGGATACGTGCAACAAGAACCACTACTTTTCAATGGGACTATTCTG
GACAATATCCTCTACTGCATTCCGCCTGAAATTGCGGAGCAGGATGATCGTATTAGACGTGCTATTGGAAAAGCTAATTGCACAAAATTTTTGGCCAATTTTCCA
GATGGATTGCAGACTATGGTTGGTGCTAGAGGCGCGCAATTGTCCGGTGGTCAAAAGCAAAGAATTGCATTAGCTAGAGCGTTTTTACTAGATCCTGCCGTCCTT
ATTTTAGATGAAGCAACCAGTGCCCTTGACTCTCAAAGTGAAGAAATAGTTGCCAAAAATCTTCAGAGACGTGTGGAAAGGGGGTTCACTACTATATCAATTGCA
CATAGGCTTTCGACGATCAAACACAGTACTAGGGTGATTGTGTTAGGAAAACATGGCTCAGTGGTTGAAACCGGTTCATTCCGAGATCTAATCGCCATTCCTAAT
AGTGAACTAAATGCGCTGCTTGCCGAACAGCAGGACGAGGAAGGAAAAGGGGGAGTGATAGATTTGGACAATAGTGTTGCCCGGGAAGTATAA 
WT aa sequence 695 aa vs Sample aa sequence 695 aa (mutation position 294) 
MIVRMIRLCKGPKLLRSQFASASALYSTKSLFKPPMYQKAEINLIIPHRKHFLLRSIRLQSDIAQGKKSTKPTLKLSNANSKSSGFKDIKRLFVLSKPESKYIGL
ALLLILISSSVSMAVPSVIGKLLDLASESDGEDEEGSKSNKLYGFTKKQFFTALGAVFIIGAVANASRIIILKVTGERLVARLRTRTMKAALDQDATFLDTNRVG
DLISRLSSDASIVAKSVTQNVSDGTRAIIQGFVGFGMMSFLSWKLTCVMMILAPPLGAMALIYGRKIRNLSRQLQTSVGGLTKVAEEQLNATRTIQAYGGEKNEV
RRYAKEVRNVFHIGLKEAVTSGLFFGSTGLVGNTAMLSLLLVGTSMIQSGSMTVGELSSFMMYAVYTGSSLFGLSSFYSELMKGAGAAARVFELNDRKPLIRPTI
GKDPVSLAQKPIVFKNVSFTYPTRPKHQIFKDLNITIKPGEHVCAVGPSGSGKSTIASLLLRYYDVNSGSIEFGDEDIRNFNLRKYRRLIGYVQQEPLLFNGTIL
DNILYCIPPEIAEQDDRIRRAIGKANCTKFLANFPDGLQTMVGARGAQLSGGQKQRIALARAFLLDPAVLILDEATSALDSQSEEIVAKNLQRRVERGFTTISIA
HRLSTIKHSTRVIVLGKHGSVVETGSFRDLIAIPNSELNALLAEQQDEEGKGGVIDLDNSVAREV 
MIVRMIRLCKGPKLLRSQFASASALYSTKSLFKPPMYQKAEINLIIPHRKHFLLRSIRLQSDIAQGKKSTKPTLKLSNANSKSSGFKDIKRLFVLSKPESKYIGL
ALLLILISSSVSMAVPSVIGKLLDLASESDGEDEEGSKSNKLYGFTKKQFFTALGAVFIIGAVANASRIIILKVTGERLVARLRTRTMKAALDQDATFLDTNRVG
DLISRLSSDASIVAKSVTQNVSDGTRAIIQGFVGFGMMSFLSWKLTCVMMILAPPLGAMALIYGRKIRNLSRQLQTSVGGLTKVAEEQLNATRTIQAYGGEKNEV
RRYAKEVRNVFHIGLKEAVTSGLFFGSTGLVGNTAMLSLLLVGTSMIQSGSMTVGELSSFMMYAVYTGSSLFGLSSFYSELMKGAGAAARVFELNDRKPLIRPTI
GKDPVSLAQKPIVFKNVSFTYPTRPKHQIFKDLNITIKPGEHVCAVGPSGSGKSTIASLLLRYYDVNSGSIEFGDEDIRNFNLRKYRRLIGYVQQEPLLFNGTIL
DNILYCIPPEIAEQDDRIRRAIGKANCTKFLANFPDGLQTMVGARGAQLSGGQKQRIALARAFLLDPAVLILDEATSALDSQSEEIVAKNLQRRVERGFTTISIA
HRLSTIKHSTRVIVLGKHGSVVETGSFRDLIAIPNSELNALLAEQQDEEGKGGVIDLDNSVAREV 
 
Poly 409: chr12 570318 
MB220:     AGAAAAGTTGTGAAGTCTCA:A:TCATATATACTGGTTCCAGT 
BJ4741:    AGAAAAGTTGTGAAGTCTCA:G:TCATATATACTGGTTCCAGT 
genome:    AGAAAAGTTGTGAAGTCTCA:G:TCATATATACTGGTTCCAGT 
Overlapping gene(s): 
Locus YLR214W 
Alias FRE1 
Name YLR214W 
Note Ferric reductase and cupric reductase, reduces siderophore-bound iron and oxidized copper prior 
to uptake by transporters; expression induced by low copper and iron levels 
Ontology_term GO:0015677 
dbxref SGD:S000004204 
gene FRE1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR214W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1770) 
ATGGTTAGAACCCGTGTATTATTCTGCTTATTTATATCTTTTTTTGCTACGGTTCAATCGAGTGCTACACTTATTAGCACTTCATGTATTTCCCAAGCTGCGCTA
TACCAATTTGGATGTTCTAGTAAATCTAAAAGTTGCTACTGTAAAAACATCAATTGGCTGGGTTCAGTGACAGCATGTGCCTATGAGAATTCCAAATCTAACAAA
ACACTAGACAGCGCCTTAATGAAGTTAGCATCCCAATGTTCAAGCATCAAAGTTTATACTTTAGAGGACATGAAGAATATTTATTTAAATGCGTCAAATTATTTG
AGAGCACCTGAGAAAAGTGATAAAAAAACCGTGGTTAGTCAACCGCTCATGGCGAACGAGACAGCGTATCATTATTATTATGAGGAAAATTATGGTATCCATCTT
AACCTAATGCGCTCTCAATGGTGCGCTTGGGGTCTCGTCTTCTTCTGGGTGGCTGTGCTTACTGCAGCCACTATCTTGAACATTCTGAAAAGGGTGTTTGGTAAG
AACATCATGGCAAACTCCGTCAAAAAATCACTTATTTATCCTTCTGTTTACAAAGATTATAATGAACGAACTTTTTATTTATGGAAGCGTCTACCATTTAATTTT
ACAACTCGAGGCAAGGGTCTCGTCGTATTAATTTTTGTTATTTTGACTATATTATCTCTCAGTTTTGGTCATAATATTAAACTTCCACACCCATATGATAGGCCC
AGATGGAGAAGAAGTATGGCCTTTGTGAGTCGTAGAGCAGACTTGATGGCCATTGCACTTTTCCCAGTAGTCTATCTATTCGGAATAAGAAATAATCCCTTCATC
CCTATAACAGGGCTTTCCTTTTCTACATTTAATTTCTATCATAAATGGTCTGCCTACGTTTGTTTCATGTTGGCCGTTGTACACTCAATTGTCATGACCGCCTCG
GGAGTGAAAAGAGGTGTGTTTCAAAGTCTGGTTAGGAAATTTTACTTTAGGTGGGGTATAGTGGCAACGATATTAATGTCTATTATTATTTTCCAAAGTGAAAAA
GTATTTAGAAATAGAGGGTATGAGATATTCCTTCTTATTCATAAAGCGATGAATATTATGTTCATTATTGCCATGTACTACCATTGTCACACCCTGGGCTGGATG
GGTTGGATTTGGTCAATGGCTGGTATTTTATGCTTTGATAGATTCTGCAGGATTGTTAGAATAATCATGAATGGTGGCTTGAAAACTGCTACTTTGAGTACCACT
GATGATTCTAATGTTATTAAAATTTCAGTAAAAAAACCAAAGTTTTTCAAGTACCAAGTAGGAGCTTTCGCATACATGTATTTCTTATCACCAAAAAGTGCATGG
TTCTATAGTTTCCAATCACATCCATTTACAGTATTATCGGAACGACACCGTGATCCAAACAATCCAGATCAATTGACGATGTACGTAAAGGCAAATAAAGGTATC
ACTCGAGTTTTGTTATCGAAAGTTCTAAGTGCTCCAAATCATACTGTTGATTGTAAAATATTCCTTGAAGGCCCATATGGTGTAACGGTTCCACATATCGCTAAG
CTAAAAAGAAATCTGGTAGGTGTAGCCGCTGGTTTGGGTGTTGCGGCTATTTATCCGCACTTTGTCGAATGTTTACGGTTACCATCTACTGATCAACTTCAGCAT
AAATTTTACTGGATTGTTAATGACCTATCCCATTTGAAATGGTTTGAAAATGAATTGCAATGGTTAAAGGAGAAAAGTTGTGAAGTCTCAGTCATATATACTGGT
TCCAGTGTTGAGGACACAAATTCAGATGAGAGTACAAAAGGTTTTGATGATAAAGAAGAAAGCGAAATCACTGTTGAATGTCTCAATAAAAGACCTGATTTGAAA
GAACTAGTGCGCTCGGAAATAAAACTCTCAGAACTAGAGAATAATAATATTACCTTTTATTCCTGCGGGCCAGCAACGTTTAACGACGATTTTAGAAATGCAGTG
GTCCAAGGTATAGACTCTTCCTTGAAGATTGACGTTGAACTAGAAGAAGAAAGTTTTACATGGTAA 
ATGGTTAGAACCCGTGTATTATTCTGCTTATTTATATCTTTTTTTGCTACGGTTCAATCGAGTGCTACACTTATTAGCACTTCATGTATTTCCCAAGCTGCGCTA
TACCAATTTGGATGTTCTAGTAAATCTAAAAGTTGCTACTGTAAAAACATCAATTGGCTGGGTTCAGTGACAGCATGTGCCTATGAGAATTCCAAATCTAACAAA
ACACTAGACAGCGCCTTAATGAAGTTAGCATCCCAATGTTCAAGCATCAAAGTTTATACTTTAGAGGACATGAAGAATATTTATTTAAATGCGTCAAATTATTTG
AGAGCACCTGAGAAAAGTGATAAAAAAACCGTGGTTAGTCAACCGCTCATGGCGAACGAGACAGCGTATCATTATTATTATGAGGAAAATTATGGTATCCATCTT
AACCTAATGCGCTCTCAATGGTGCGCTTGGGGTCTCGTCTTCTTCTGGGTGGCTGTGCTTACTGCAGCCACTATCTTGAACATTCTGAAAAGGGTGTTTGGTAAG
AACATCATGGCAAACTCCGTCAAAAAATCACTTATTTATCCTTCTGTTTACAAAGATTATAATGAACGAACTTTTTATTTATGGAAGCGTCTACCATTTAATTTT
ACAACTCGAGGCAAGGGTCTCGTCGTATTAATTTTTGTTATTTTGACTATATTATCTCTCAGTTTTGGTCATAATATTAAACTTCCACACCCATATGATAGGCCC
AGATGGAGAAGAAGTATGGCCTTTGTGAGTCGTAGAGCAGACTTGATGGCCATTGCACTTTTCCCAGTAGTCTATCTATTCGGAATAAGAAATAATCCCTTCATC
CCTATAACAGGGCTTTCCTTTTCTACATTTAATTTCTATCATAAATGGTCTGCCTACGTTTGTTTCATGTTGGCCGTTGTACACTCAATTGTCATGACCGCCTCG
GGAGTGAAAAGAGGTGTGTTTCAAAGTCTGGTTAGGAAATTTTACTTTAGGTGGGGTATAGTGGCAACGATATTAATGTCTATTATTATTTTCCAAAGTGAAAAA
GTATTTAGAAATAGAGGGTATGAGATATTCCTTCTTATTCATAAAGCGATGAATATTATGTTCATTATTGCCATGTACTACCATTGTCACACCCTGGGCTGGATG
GGTTGGATTTGGTCAATGGCTGGTATTTTATGCTTTGATAGATTCTGCAGGATTGTTAGAATAATCATGAATGGTGGCTTGAAAACTGCTACTTTGAGTACCACT
GATGATTCTAATGTTATTAAAATTTCAGTAAAAAAACCAAAGTTTTTCAAGTACCAAGTAGGAGCTTTCGCATACATGTATTTCTTATCACCAAAAAGTGCATGG
TTCTATAGTTTCCAATCACATCCATTTACAGTATTATCGGAACGACACCGTGATCCAAACAATCCAGATCAATTGACGATGTACGTAAAGGCAAATAAAGGTATC
ACTCGAGTTTTGTTATCGAAAGTTCTAAGTGCTCCAAATCATACTGTTGATTGTAAAATATTCCTTGAAGGCCCATATGGTGTAACGGTTCCACATATCGCTAAG
CTAAAAAGAAATCTGGTAGGTGTAGCCGCTGGTTTGGGTGTTGCGGCTATTTATCCGCACTTTGTCGAATGTTTACGGTTACCATCTACTGATCAACTTCAGCAT
AAATTTTACTGGATTGTTAATGACCTATCCCATTTGAAATGGTTTGAAAATGAATTGCAATGGTTAAAGGAGAAAAGTTGTGAAGTCTCAATCATATATACTGGT
TCCAGTGTTGAGGACACAAATTCAGATGAGAGTACAAAAGGTTTTGATGATAAAGAAGAAAGCGAAATCACTGTTGAATGTCTCAATAAAAGACCTGATTTGAAA
GAACTAGTGCGCTCGGAAATAAAACTCTCAGAACTAGAGAATAATAATATTACCTTTTATTCCTGCGGGCCAGCAACGTTTAACGACGATTTTAGAAATGCAGTG
GTCCAAGGTATAGACTCTTCCTTGAAGATTGACGTTGAACTAGAAGAAGAAAGTTTTACATGGTAA 
WT aa sequence 686 aa vs Sample aa sequence 686 aa (mutation position 591) 
MVRTRVLFCLFISFFATVQSSATLISTSCISQAALYQFGCSSKSKSCYCKNINWLGSVTACAYENSKSNKTLDSALMKLASQCSSIKVYTLEDMKNIYLNASNYL
RAPEKSDKKTVVSQPLMANETAYHYYYEENYGIHLNLMRSQWCAWGLVFFWVAVLTAATILNILKRVFGKNIMANSVKKSLIYPSVYKDYNERTFYLWKRLPFNF
TTRGKGLVVLIFVILTILSLSFGHNIKLPHPYDRPRWRRSMAFVSRRADLMAIALFPVVYLFGIRNNPFIPITGLSFSTFNFYHKWSAYVCFMLAVVHSIVMTAS
GVKRGVFQSLVRKFYFRWGIVATILMSIIIFQSEKVFRNRGYEIFLLIHKAMNIMFIIAMYYHCHTLGWMGWIWSMAGILCFDRFCRIVRIIMNGGLKTATLSTT
DDSNVIKISVKKPKFFKYQVGAFAYMYFLSPKSAWFYSFQSHPFTVLSERHRDPNNPDQLTMYVKANKGITRVLLSKVLSAPNHTVDCKIFLEGPYGVTVPHIAK
LKRNLVGVAAGLGVAAIYPHFVECLRLPSTDQLQHKFYWIVNDLSHLKWFENELQWLKEKSCEVSVIYTGSSVEDTNSDESTKGFDDKEESEITVECLNKRPDLK
ELVRSEIKLSELENNNITFYSCGPATFNDDFRNAVVQGIDSSLKIDVELEEESFTW 
MVRTRVLFCLFISFFATVQSSATLISTSCISQAALYQFGCSSKSKSCYCKNINWLGSVTACAYENSKSNKTLDSALMKLASQCSSIKVYTLEDMKNIYLNASNYL
RAPEKSDKKTVVSQPLMANETAYHYYYEENYGIHLNLMRSQWCAWGLVFFWVAVLTAATILNILKRVFGKNIMANSVKKSLIYPSVYKDYNERTFYLWKRLPFNF
TTRGKGLVVLIFVILTILSLSFGHNIKLPHPYDRPRWRRSMAFVSRRADLMAIALFPVVYLFGIRNNPFIPITGLSFSTFNFYHKWSAYVCFMLAVVHSIVMTAS
GVKRGVFQSLVRKFYFRWGIVATILMSIIIFQSEKVFRNRGYEIFLLIHKAMNIMFIIAMYYHCHTLGWMGWIWSMAGILCFDRFCRIVRIIMNGGLKTATLSTT
DDSNVIKISVKKPKFFKYQVGAFAYMYFLSPKSAWFYSFQSHPFTVLSERHRDPNNPDQLTMYVKANKGITRVLLSKVLSAPNHTVDCKIFLEGPYGVTVPHIAK
LKRNLVGVAAGLGVAAIYPHFVECLRLPSTDQLQHKFYWIVNDLSHLKWFENELQWLKEKSCEVSIIYTGSSVEDTNSDESTKGFDDKEESEITVECLNKRPDLK
ELVRSEIKLSELENNNITFYSCGPATFNDDFRNAVVQGIDSSLKIDVELEEESFTW 
 
Poly 410: chr12 586035 
MB220:     TCACAATTCATAATGGAACT:G:TCTAGCTTTTGCTTGATTGC 
BJ4741:    TCACAATTCATAATGGAACT:A:TCTAGCTTTTGCTTGATTGC 
genome:    TCACAATTCATAATGGAACT:A:TCTAGCTTTTGCTTGATTGC 
No overlapping genes 
 
Poly 411: chr12 586070 
MB220:     GATTGCAAAGTTCTACACCC:A:TTGATACTTCAAACATCTTT 
BJ4741:    GATTGCAAAGTTCTACACCC:G:TTGATACTTCAAACATCTTT 
genome:    GATTGCAAAGTTCTACACCC:G:TTGATACTTCAAACATCTTT 
No overlapping genes 
 
Poly 412: chr12 586105 
MB220:     ATCTTTGCAATACGTAGGTA:A:GGGTCGCGTACTAGCAGCCT 
BJ4741:    ATCTTTGCAATACGTAGGTA:G:GGGTCGCGTACTAGCAGCCT 
genome:    ATCTTTGCAATACGTAGGTA:G:GGGTCGCGTACTAGCAGCCT 
No overlapping genes 
 
Poly 413: chr12 586144 
MB220:     CTCCTAGTTAAGTGTATCTT:C:CAATCGCATTACGGAACAAC 
BJ4741:    CTCCTAGTTAAGTGTATCTT:T:CAATCGCATTACGGAACAAC 
genome:    CTCCTAGTTAAGTGTATCTT:T:CAATCGCATTACGGAACAAC 
No overlapping genes 
 
Poly 414: chr12 586231 
MB220:     ATTTCCTTTTTCTTTTTTTT:T:GCTCTTCAAAGTCTCTGCCC 
BJ4741:    ATTTCCTTTTTCTTTTTTTT::GCTCTTCAAAGTCTCTGCCC 
genome:    ATTTCCTTTTTCTTTTTTTT::GCTCTTCAAAGTCTCTGCCC 
No overlapping genes 
 
Poly 415: chr12 586236 
MB220:     CTTTTTCTTTTTTTTGCTCT:C:CAAAGTCTCTGCCCCTCTAT 
BJ4741:    CTTTTTCTTTTTTTTGCTCT:T:CAAAGTCTCTGCCCCTCTAT 
genome:    CTTTTTCTTTTTTTTGCTCT:T:CAAAGTCTCTGCCCCTCTAT 
No overlapping genes 
 
Poly 416: chr12 586265 
MB220:     CTGCCCCTCTATTGCGTACT:T:GATTGATTTTTTTATCAAAG 
BJ4741:    CTGCCCCTCTATTGCGTACT:C:GATTGATTTTTTTATCAAAG 
genome:    CTGCCCCTCTATTGCGTACT:C:GATTGATTTTTTTATCAAAG 
No overlapping genes 
 
Poly 417: chr12 724209 
MB220:     CACACTCGTTTCTGGGACCC:G:GGATCTCTCAAATTTTAACC 
BJ4741:    CACACTCGTTTCTGGGACCC:C:GGATCTCTCAAATTTTAACC 
genome:    CACACTCGTTTCTGGGACCC:C:GGATCTCTCAAATTTTAACC 
Overlapping gene(s): 
Locus YLR297W 
Name YLR297W 
Note Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
the vacuole; YLR297W is not an essential gene; induced by treatment with 8-methoxypsoralen and UVA 
irradiation 
Ontology_term GO:0008150 
dbxref SGD:S000004288 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR297W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 184) 
ATGGTCGAAGGTGATTTTGTCGATGAGCAATCGAACATTGCCTTACTAAGCTCCAAATCCATGTGTGGTGATCATCATAGCGTCAAGAATAGCATAGGGGATGAG
ATCTTTAAATTATTGACAAAGATTTTAAATTCGGATGAGAAAGCAAGCGGAGATGTGCACACACTCGTTTCTGGGACCCCGGATCTCTCAAATTTTAACCTCGAT
AATGAACCACTGGAAAACATACTCGCTGTTTTCATAATATCTTTTATTATTGTAGTGGTTGGAGTTTTACTACTTGGGTTGATTGGCATGATATTCATATCTCTC
CGTTCAGGCAGCAGTAATGATAAGAAACTACAGTCCAACGATGAAGAAAAGCAAGCACTTGCTGAAAAAGCATGA 
ATGGTCGAAGGTGATTTTGTCGATGAGCAATCGAACATTGCCTTACTAAGCTCCAAATCCATGTGTGGTGATCATCATAGCGTCAAGAATAGCATAGGGGATGAG
ATCTTTAAATTATTGACAAAGATTTTAAATTCGGATGAGAAAGCAAGCGGAGATGTGCACACACTCGTTTCTGGGACCCGGGATCTCTCAAATTTTAACCTCGAT
AATGAACCACTGGAAAACATACTCGCTGTTTTCATAATATCTTTTATTATTGTAGTGGTTGGAGTTTTACTACTTGGGTTGATTGGCATGATATTCATATCTCTC
CGTTCAGGCAGCAGTAATGATAAGAAACTACAGTCCAACGATGAAGAAAAGCAAGCACTTGCTGAAAAAGCATGA 
WT aa sequence 129 aa vs Sample aa sequence 129 aa (mutation position 62) 
MVEGDFVDEQSNIALLSSKSMCGDHHSVKNSIGDEIFKLLTKILNSDEKASGDVHTLVSGTPDLSNFNLDNEPLENILAVFIISFIIVVVGVLLLGLIGMIFISL
RSGSSNDKKLQSNDEEKQALAEKA 
MVEGDFVDEQSNIALLSSKSMCGDHHSVKNSIGDEIFKLLTKILNSDEKASGDVHTLVSGTRDLSNFNLDNEPLENILAVFIISFIIVVVGVLLLGLIGMIFISL
RSGSSNDKKLQSNDEEKQALAEKA 
 
Poly 418: chr12 724515 
MB220:     ACGATCGTGCACATTCAATT:G:ATTATCGCATACCAAACATT 
BJ4741:    ACGATCGTGCACATTCAATT:A:ATTATCGCATACCAAACATT 
genome:    ACGATCGTGCACATTCAATT:A:ATTATCGCATACCAAACATT 
No overlapping genes 
 
Poly 419: chr12 724882 
MB220:     ATCTTTGGGGGTTCTAGCTT:T:TTTGGGTTATTCAACCTAGG 
BJ4741:    ATCTTTGGGGGTTCTAGCTT:C:TTTGGGTTATTCAACCTAGG 
genome:    ATCTTTGGGGGTTCTAGCTT:C:TTTGGGTTATTCAACCTAGG 
Overlapping gene(s): 
Locus YLR298C 
Alias YHC1 
Name YLR298C 
Note Component of the U1 snRNP complex required for pre-mRNA splicing; putative ortholog of human U1C 
protein, which is involved in formation of a complex between U1 snRNP and the pre-mRNA 5' splice site 
Ontology_term GO:0005685 
dbxref SGD:S000004289 
gene YHC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR298C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 515) 
ATGACGAGATACTATTGTGAATACTGTCATTCGTATTTGACCCATGACACGTTGAGCGTTCGTAAATCGCACTTGGTCGGTAAGAATCACCTTCGTATAACAGCT
GACTATTATAGGAACAAAGCAAGAGACATTATTAATAAACATAATCATAAAAGACGCCACATTGGAAAAAGAGGCAGGAAAGAAAGAGAAAACAGTAGTCAAAAT
GAGACGCTAAAAGTTACATGCCTTTCAAATAAGGAGAAAAGACACATCATGCATGTGAAGAAAATGAACCAAAAAGAACTGGCACAAACCTCAATAGATACCTTG
AAATTGTTATACGATGGCTCACCAGGATATTCCAAAGTATTTGTGGATGCTAACAGGTTTGATATAGGAGATTTGGTTAAAGCCAGCAAATTACCCCAAAGAGCC
AATGAAAAATCTGCACACCATTCCTTCAAGCAAACTTCAAGATCCAGAGATGAGACGTGCGAGAGCAATCCATTTCCTAGGTTGAATAACCCAAAGAAGCTAGAA
CCCCCAAAGATATTATCACAATGGAGTAACACCATTCCAAAAACTTCTATATTTTACAGTGTAGATATACTGCAAACCACGATCAAGGAGTCCAAGAAGCGGATG
CATTCCGACGGCATACGGAAACCGTCGAGTGCCAACGGATATAAAAGGAGGCGGTATGGAAATTAA 
ATGACGAGATACTATTGTGAATACTGTCATTCGTATTTGACCCATGACACGTTGAGCGTTCGTAAATCGCACTTGGTCGGTAAGAATCACCTTCGTATAACAGCT
GACTATTATAGGAACAAAGCAAGAGACATTATTAATAAACATAATCATAAAAGACGCCACATTGGAAAAAGAGGCAGGAAAGAAAGAGAAAACAGTAGTCAAAAT
GAGACGCTAAAAGTTACATGCCTTTCAAATAAGGAGAAAAGACACATCATGCATGTGAAGAAAATGAACCAAAAAGAACTGGCACAAACCTCAATAGATACCTTG
AAATTGTTATACGATGGCTCACCAGGATATTCCAAAGTATTTGTGGATGCTAACAGGTTTGATATAGGAGATTTGGTTAAAGCCAGCAAATTACCCCAAAGAGCC
AATGAAAAATCTGCACACCATTCCTTCAAGCAAACTTCAAGATCCAGAGATGAGACGTGCGAGAGCAATCCATTTCCTAGGTTGAATAACCCAAAAAAGCTAGAA
CCCCCAAAGATATTATCACAATGGAGTAACACCATTCCAAAAACTTCTATATTTTACAGTGTAGATATACTGCAAACCACGATCAAGGAGTCCAAGAAGCGGATG
CATTCCGACGGCATACGGAAACCGTCGAGTGCCAACGGATATAAAAGGAGGCGGTATGGAAATTAA 
WT aa sequence 231 aa vs Sample aa sequence 231 aa (mutation position 172) 
MTRYYCEYCHSYLTHDTLSVRKSHLVGKNHLRITADYYRNKARDIINKHNHKRRHIGKRGRKERENSSQNETLKVTCLSNKEKRHIMHVKKMNQKELAQTSIDTL
KLLYDGSPGYSKVFVDANRFDIGDLVKASKLPQRANEKSAHHSFKQTSRSRDETCESNPFPRLNNPKKLEPPKILSQWSNTIPKTSIFYSVDILQTTIKESKKRM
HSDGIRKPSSANGYKRRRYGN 
MTRYYCEYCHSYLTHDTLSVRKSHLVGKNHLRITADYYRNKARDIINKHNHKRRHIGKRGRKERENSSQNETLKVTCLSNKEKRHIMHVKKMNQKELAQTSIDTL
KLLYDGSPGYSKVFVDANRFDIGDLVKASKLPQRANEKSAHHSFKQTSRSRDETCESNPFPRLNNPKKLEPPKILSQWSNTIPKTSIFYSVDILQTTIKESKKRM
HSDGIRKPSSANGYKRRRYGN 
 
Poly 420: chr12 766618 
MB220:     AAAATGTGGTCACTTCAATG:A:CCTCGATGAAATTCTAACTA 
BJ4741:    AAAATGTGGTCACTTCAATG:G:CCTCGATGAAATTCTAACTA 
genome:    AAAATGTGGTCACTTCAATG:G:CCTCGATGAAATTCTAACTA 
Overlapping gene(s): 
Locus YLR318W 
Alias TERT 
Name YLR318W 
Note Reverse transcriptase subunit of the telomerase holoenzyme, essential for telomerase core 
catalytic activity, involved in other aspects of telomerase assembly and function; mutations in human 
homolog are associated with aplastic anemia 
Ontology_term GO:0042162 
dbxref SGD:S000004310 
gene EST2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YLR318W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 97) 
ATGAAAATCTTATTCGAGTTCATTCAAGACAAGCTTGACATTGATCTACAGACCAACAGTACTTACAAAGAAAATTTAAAATGTGGTCACTTCAATGGCCTCGAT
GAAATTCTAACTACGTGTTTCGCACTACCAAATTCAAGAAAAATAGCATTACCATGCCTTCCTGGTGACTTAAGCCACAAAGCAGTCATTGATCACTGCATCATT
TACCTGTTGACGGGCGAATTATACAACAACGTACTAACATTTGGCTATAAAATAGCTAGAAATGAAGATGTCAACAATAGTCTTTTTTGCCATTCTGCAAATGTT
AACGTTACGTTACTGAAAGGCGCTGCTTGGAAAATGTTCCACAGTTTGGTCGGTACATACGCATTCGTTGATTTATTGATCAATTATACAGTAATTCAATTTAAT
GGGCAGTTTTTCACTCAAATCGTGGGTAACAGATGTAACGAACCTCATCTGCCGCCCAAATGGGTCCAACGATCATCCTCATCATCCGCAACTGCTGCGCAAATC
AAACAACTTACAGAACCAGTGACAAATAAACAATTCTTACACAAGCTCAATATAAATTCCTCTTCTTTTTTTCCTTATAGCAAGATCCTTCCTTCATCATCATCT
ATCAAAAAGCTAACTGACTTGAGAGAAGCTATTTTTCCCACAAATTTGGTTAAAATTCCTCAGAGACTAAAGGTACGAATTAATTTGACGCTGCAAAAGCTATTA
AAGAGACATAAGCGTTTGAATTACGTTTCTATTTTGAATAGTATTTGCCCACCATTGGAAGGGACCGTATTGGACTTGTCGCATTTGAGTAGGCAATCACCAAAG
GAACGAGTCTTGAAATTTATCATTGTTATTTTACAGAAGTTATTACCCCAAGAAATGTTTGGCTCAAAGAAAAATAAAGGAAAAATTATCAAGAATCTAAATCTT
TTATTAAGTTTACCCTTAAATGGCTATTTACCATTTGATAGTTTGTTGAAAAAGTTAAGATTAAAGGATTTTCGGTGGTTGTTCATTTCTGATATTTGGTTCACC
AAGCACAATTTTGAAAACTTGAATCAATTGGCGATTTGTTTCATTTCCTGGCTATTTAGACAACTAATTCCCAAAATTATACAGACTTTTTTTTACTGCACCGAA
ATATCTTCTACAGTGACAATTGTTTACTTTAGACATGATACTTGGAATAAACTTATCACCCCTTTTATCGTAGAATATTTTAAGACGTACTTAGTCGAAAACAAC
GTATGTAGAAACCATAATAGTTACACGTTGTCCAATTTCAATCATAGCAAAATGAGGATTATACCAAAAAAAAGTAATAATGAGTTCAGGATTATTGCCATCCCA
TGCAGAGGGGCAGACGAAGAAGAATTCACAATTTATAAGGAGAATCACAAAAATGCTATCCAGCCCACTCAAAAAATTTTAGAATACCTAAGAAACAAAAGGCCG
ACTAGTTTTACTAAAATATATTCTCCAACGCAAATAGCTGACCGTATCAAAGAATTTAAGCAGAGACTTTTAAAGAAATTTAATAATGTCTTACCAGAGCTTTAT
TTCATGAAATTTGATGTCAAATCTTGCTATGATTCCATACCAAGGATGGAATGTATGAGGATACTCAAGGATGCGCTAAAAAATGAAAATGGGTTTTTCGTTAGA
TCTCAATATTTCTTCAATACCAATACAGGTGTATTGAAGTTATTTAATGTTGTTAACGCTAGCAGAGTACCAAAACCTTATGAGCTATACATAGATAATGTGAGG
ACGGTTCATTTATCAAATCAGGATGTTATAAACGTTGTAGAGATGGAAATATTTAAAACAGCTTTGTGGGTTGAAGATAAGTGCTACATTAGAGAAGATGGTCTT
TTTCAGGGCTCTAGTTTATCTGCTCCGATCGTTGATTTGGTGTATGACGATCTTCTGGAGTTTTATAGCGAGTTTAAAGCCAGTCCTAGCCAGGACACATTAATT
TTAAAACTGGCTGACGATTTCCTTATAATATCAACAGACCAACAGCAAGTGATCAATATCAAAAAGCTTGCCATGGGCGGATTTCAAAAATATAATGCGAAAGCC
AATAGAGACAAAATTTTAGCCGTAAGCTCCCAATCAGATGATGATACGGTTATTCAATTTTGTGCAATGCACATATTTGTTAAAGAATTGGAAGTTTGGAAACAT
TCAAGCACAATGAATAATTTCCATATCCGTTCGAAATCTAGTAAAGGGATATTTCGAAGTTTAATAGCGCTGTTTAACACTAGAATCTCTTATAAAACAATTGAC
ACAAATTTAAATTCAACAAACACCGTTCTCATGCAAATTGATCATGTTGTAAAGAACATTTCGGAATGTTATAAATCTGCTTTTAAGGATCTATCAATTAATGTT
ACGCAAAATATGCAATTTCATTCGTTCTTACAACGCATCATTGAAATGACAGTCAGCGGTTGTCCAATTACGAAATGTGATCCTTTAATCGAGTATGAGGTACGA
TTCACCATATTGAATGGATTTTTGGAAAGCCTATCTTCAAACACATCAAAATTTAAAGATAATATCATTCTTTTGAGAAAGGAAATTCAACACTTGCAAGCATAT
ATATATATATATATACATATAGTTAATTAG 
ATGAAAATCTTATTCGAGTTCATTCAAGACAAGCTTGACATTGATCTACAGACCAACAGTACTTACAAAGAAAATTTAAAATGTGGTCACTTCAATGACCTCGAT
GAAATTCTAACTACGTGTTTCGCACTACCAAATTCAAGAAAAATAGCATTACCATGCCTTCCTGGTGACTTAAGCCACAAAGCAGTCATTGATCACTGCATCATT
TACCTGTTGACGGGCGAATTATACAACAACGTACTAACATTTGGCTATAAAATAGCTAGAAATGAAGATGTCAACAATAGTCTTTTTTGCCATTCTGCAAATGTT
AACGTTACGTTACTGAAAGGCGCTGCTTGGAAAATGTTCCACAGTTTGGTCGGTACATACGCATTCGTTGATTTATTGATCAATTATACAGTAATTCAATTTAAT
GGGCAGTTTTTCACTCAAATCGTGGGTAACAGATGTAACGAACCTCATCTGCCGCCCAAATGGGTCCAACGATCATCCTCATCATCCGCAACTGCTGCGCAAATC
AAACAACTTACAGAACCAGTGACAAATAAACAATTCTTACACAAGCTCAATATAAATTCCTCTTCTTTTTTTCCTTATAGCAAGATCCTTCCTTCATCATCATCT
ATCAAAAAGCTAACTGACTTGAGAGAAGCTATTTTTCCCACAAATTTGGTTAAAATTCCTCAGAGACTAAAGGTACGAATTAATTTGACGCTGCAAAAGCTATTA
AAGAGACATAAGCGTTTGAATTACGTTTCTATTTTGAATAGTATTTGCCCACCATTGGAAGGGACCGTATTGGACTTGTCGCATTTGAGTAGGCAATCACCAAAG
GAACGAGTCTTGAAATTTATCATTGTTATTTTACAGAAGTTATTACCCCAAGAAATGTTTGGCTCAAAGAAAAATAAAGGAAAAATTATCAAGAATCTAAATCTT
TTATTAAGTTTACCCTTAAATGGCTATTTACCATTTGATAGTTTGTTGAAAAAGTTAAGATTAAAGGATTTTCGGTGGTTGTTCATTTCTGATATTTGGTTCACC
AAGCACAATTTTGAAAACTTGAATCAATTGGCGATTTGTTTCATTTCCTGGCTATTTAGACAACTAATTCCCAAAATTATACAGACTTTTTTTTACTGCACCGAA
ATATCTTCTACAGTGACAATTGTTTACTTTAGACATGATACTTGGAATAAACTTATCACCCCTTTTATCGTAGAATATTTTAAGACGTACTTAGTCGAAAACAAC
GTATGTAGAAACCATAATAGTTACACGTTGTCCAATTTCAATCATAGCAAAATGAGGATTATACCAAAAAAAAGTAATAATGAGTTCAGGATTATTGCCATCCCA
TGCAGAGGGGCAGACGAAGAAGAATTCACAATTTATAAGGAGAATCACAAAAATGCTATCCAGCCCACTCAAAAAATTTTAGAATACCTAAGAAACAAAAGGCCG
ACTAGTTTTACTAAAATATATTCTCCAACGCAAATAGCTGACCGTATCAAAGAATTTAAGCAGAGACTTTTAAAGAAATTTAATAATGTCTTACCAGAGCTTTAT
TTCATGAAATTTGATGTCAAATCTTGCTATGATTCCATACCAAGGATGGAATGTATGAGGATACTCAAGGATGCGCTAAAAAATGAAAATGGGTTTTTCGTTAGA
TCTCAATATTTCTTCAATACCAATACAGGTGTATTGAAGTTATTTAATGTTGTTAACGCTAGCAGAGTACCAAAACCTTATGAGCTATACATAGATAATGTGAGG
ACGGTTCATTTATCAAATCAGGATGTTATAAACGTTGTAGAGATGGAAATATTTAAAACAGCTTTGTGGGTTGAAGATAAGTGCTACATTAGAGAAGATGGTCTT
TTTCAGGGCTCTAGTTTATCTGCTCCGATCGTTGATTTGGTGTATGACGATCTTCTGGAGTTTTATAGCGAGTTTAAAGCCAGTCCTAGCCAGGACACATTAATT
TTAAAACTGGCTGACGATTTCCTTATAATATCAACAGACCAACAGCAAGTGATCAATATCAAAAAGCTTGCCATGGGCGGATTTCAAAAATATAATGCGAAAGCC
AATAGAGACAAAATTTTAGCCGTAAGCTCCCAATCAGATGATGATACGGTTATTCAATTTTGTGCAATGCACATATTTGTTAAAGAATTGGAAGTTTGGAAACAT
TCAAGCACAATGAATAATTTCCATATCCGTTCGAAATCTAGTAAAGGGATATTTCGAAGTTTAATAGCGCTGTTTAACACTAGAATCTCTTATAAAACAATTGAC
ACAAATTTAAATTCAACAAACACCGTTCTCATGCAAATTGATCATGTTGTAAAGAACATTTCGGAATGTTATAAATCTGCTTTTAAGGATCTATCAATTAATGTT
ACGCAAAATATGCAATTTCATTCGTTCTTACAACGCATCATTGAAATGACAGTCAGCGGTTGTCCAATTACGAAATGTGATCCTTTAATCGAGTATGAGGTACGA
TTCACCATATTGAATGGATTTTTGGAAAGCCTATCTTCAAACACATCAAAATTTAAAGATAATATCATTCTTTTGAGAAAGGAAATTCAACACTTGCAAGCATAT
ATATATATATATATACATATAGTTAATTAG 
WT aa sequence 884 aa vs Sample aa sequence 884 aa (mutation position 33) 
MKILFEFIQDKLDIDLQTNSTYKENLKCGHFNGLDEILTTCFALPNSRKIALPCLPGDLSHKAVIDHCIIYLLTGELYNNVLTFGYKIARNEDVNNSLFCHSANV
NVTLLKGAAWKMFHSLVGTYAFVDLLINYTVIQFNGQFFTQIVGNRCNEPHLPPKWVQRSSSSSATAAQIKQLTEPVTNKQFLHKLNINSSSFFPYSKILPSSSS
IKKLTDLREAIFPTNLVKIPQRLKVRINLTLQKLLKRHKRLNYVSILNSICPPLEGTVLDLSHLSRQSPKERVLKFIIVILQKLLPQEMFGSKKNKGKIIKNLNL
LLSLPLNGYLPFDSLLKKLRLKDFRWLFISDIWFTKHNFENLNQLAICFISWLFRQLIPKIIQTFFYCTEISSTVTIVYFRHDTWNKLITPFIVEYFKTYLVENN
VCRNHNSYTLSNFNHSKMRIIPKKSNNEFRIIAIPCRGADEEEFTIYKENHKNAIQPTQKILEYLRNKRPTSFTKIYSPTQIADRIKEFKQRLLKKFNNVLPELY
FMKFDVKSCYDSIPRMECMRILKDALKNENGFFVRSQYFFNTNTGVLKLFNVVNASRVPKPYELYIDNVRTVHLSNQDVINVVEMEIFKTALWVEDKCYIREDGL
FQGSSLSAPIVDLVYDDLLEFYSEFKASPSQDTLILKLADDFLIISTDQQQVINIKKLAMGGFQKYNAKANRDKILAVSSQSDDDTVIQFCAMHIFVKELEVWKH
SSTMNNFHIRSKSSKGIFRSLIALFNTRISYKTIDTNLNSTNTVLMQIDHVVKNISECYKSAFKDLSINVTQNMQFHSFLQRIIEMTVSGCPITKCDPLIEYEVR
FTILNGFLESLSSNTSKFKDNIILLRKEIQHLQAYIYIYIHIVN 
MKILFEFIQDKLDIDLQTNSTYKENLKCGHFNDLDEILTTCFALPNSRKIALPCLPGDLSHKAVIDHCIIYLLTGELYNNVLTFGYKIARNEDVNNSLFCHSANV
NVTLLKGAAWKMFHSLVGTYAFVDLLINYTVIQFNGQFFTQIVGNRCNEPHLPPKWVQRSSSSSATAAQIKQLTEPVTNKQFLHKLNINSSSFFPYSKILPSSSS
IKKLTDLREAIFPTNLVKIPQRLKVRINLTLQKLLKRHKRLNYVSILNSICPPLEGTVLDLSHLSRQSPKERVLKFIIVILQKLLPQEMFGSKKNKGKIIKNLNL
LLSLPLNGYLPFDSLLKKLRLKDFRWLFISDIWFTKHNFENLNQLAICFISWLFRQLIPKIIQTFFYCTEISSTVTIVYFRHDTWNKLITPFIVEYFKTYLVENN
VCRNHNSYTLSNFNHSKMRIIPKKSNNEFRIIAIPCRGADEEEFTIYKENHKNAIQPTQKILEYLRNKRPTSFTKIYSPTQIADRIKEFKQRLLKKFNNVLPELY
FMKFDVKSCYDSIPRMECMRILKDALKNENGFFVRSQYFFNTNTGVLKLFNVVNASRVPKPYELYIDNVRTVHLSNQDVINVVEMEIFKTALWVEDKCYIREDGL
FQGSSLSAPIVDLVYDDLLEFYSEFKASPSQDTLILKLADDFLIISTDQQQVINIKKLAMGGFQKYNAKANRDKILAVSSQSDDDTVIQFCAMHIFVKELEVWKH
SSTMNNFHIRSKSSKGIFRSLIALFNTRISYKTIDTNLNSTNTVLMQIDHVVKNISECYKSAFKDLSINVTQNMQFHSFLQRIIEMTVSGCPITKCDPLIEYEVR
FTILNGFLESLSSNTSKFKDNIILLRKEIQHLQAYIYIYIHIVN 
 
Poly 421: chr13 70142 
MB220:     TAAATGTGTCCCGAGTTATT:G:TTCTAAAGCGGGCACCATTG 
BJ4741:    TAAATGTGTCCCGAGTTATT:A:TTCTAAAGCGGGCACCATTG 
genome:    TAAATGTGTCCCGAGTTATT:A:TTCTAAAGCGGGCACCATTG 
Overlapping gene(s): 
Locus YML100W-A 
Name YML100W-A 
Note Putative protein of unknown function; identified by gene-trapping, microarray-based expression 
analysis, and genome-wide homology searching 
Ontology_term GO:0008150 
dbxref SGD:S000028688 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W-A 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 25) 
ATGTATAAATGTGTCCCGAGTTATTATTCTAAAGCGGGCACCATTGTAGTAACTTATTGCGAAATTTCTGCTCTTCTCGTCTCGCTCAAAAATCGCGTTCAGGGT
AAAAGGGGCGAAACAGAGGGCCAGATAGAAATTTCGAGAAAAGCGGGTCACCCCGCCCCTGCATTTTGA 
ATGTATAAATGTGTCCCGAGTTATTGTTCTAAAGCGGGCACCATTGTAGTAACTTATTGCGAAATTTCTGCTCTTCTCGTCTCGCTCAAAAATCGCGTTCAGGGT
AAAAGGGGCGAAACAGAGGGCCAGATAGAAATTTCGAGAAAAGCGGGTCACCCCGCCCCTGCATTTTGA 
WT aa sequence 57 aa vs Sample aa sequence 57 aa (mutation position 9) 
MYKCVPSYYSKAGTIVVTYCEISALLVSLKNRVQGKRGETEGQIEISRKAGHPAPAF 
MYKCVPSYCSKAGTIVVTYCEISALLVSLKNRVQGKRGETEGQIEISRKAGHPAPAF 
 
Poly 422: chr13 70276 
MB220:     CGAGAAAAGCGGGTCACCCC:C:GCCCCTGCATTTTGATATGG 
BJ4741:    CGAGAAAAGCGGGTCACCCC::GCCCCTGCATTTTGATATGG 
genome:    CGAGAAAAGCGGGTCACCCC::GCCCCTGCATTTTGATATGG 
Overlapping gene(s): 
Locus YML100W-A 
Name YML100W-A 
Note Putative protein of unknown function; identified by gene-trapping, microarray-based expression 
analysis, and genome-wide homology searching 
Ontology_term GO:0008150 
dbxref SGD:S000028688 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W-A 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 194) 
ATGTATAAATGTGTCCCGAGTTATTATTCTAAAGCGGGCACCATTGTAGTAACTTATTGCGAAATTTCTGCTCTTCTCGTCTCGCTCAAAAATCGCGTTCAGGGT
AAAAGGGGCGAAACAGAGGGCCAGATAGAAATTTCGAGAAAAGCGGGTCACCCCGCCCCTGCATTTTGA 
ATGTATAAATGTGTCCCGAGTTATTATTCTAAAGCGGGCACCATTGTAGTAACTTATTGCGAAATTTCTGCTCTTCTCGTCTCGCTCAAAAATCGCGTTCAGGGT
AAAAGGGGCGAAACAGAGGGCCAGATAGAAATTTCGAGAAAAGCGGGTCACCCCGCCCCTGCATTTTGA 
WT aa sequence 57 aa vs Sample aa sequence 57 aa (mutation position outside of coding region) 
MYKCVPSYYSKAGTIVVTYCEISALLVSLKNRVQGKRGETEGQIEISRKAGHPAPAF 
MYKCVPSYYSKAGTIVVTYCEISALLVSLKNRVQGKRGETEGQIEISRKAGHPAPAF 
 
Poly 423: chr13 70335 
MB220:     TCGAAAGTGTCTAAGTCCGG:T:TGGCGGGCCTGGCGCCCTCG 
BJ4741:    TCGAAAGTGTCTAAGTCCGG:C:TGGCGGGCCTGGCGCCCTCG 
genome:    TCGAAAGTGTCTAAGTCCGG:C:TGGCGGGCCTGGCGCCCTCG 
No overlapping genes 
 
Poly 424: chr13 71295 
MB220:     ACCAAACAAGGTTCGGCCTC::TGGATCTTCTGGGTCTTCTG 
BJ4741:    ACCAAACAAGGTTCGGCCTC:CTC:TGGATCTTCTGGGTCTTCTG 
genome:    ACCAAACAAGGTTCGGCCTC:CTC:TGGATCTTCTGGGTCTTCTG 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Deletion at 231 of 1 aa 
Genomic vs Sample DNA (mutation position 692) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGGATT
ACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAGACG
TCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAGGTT
CCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCCTCT
ATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCAACG
GATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCATAC
AAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGAAAC
TTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGAGAC
GTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTGACC
GGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTAAAG
TATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAATTG
ATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTGGTC
GAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGAATC
AACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTGTTC
GTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGTAGT
GCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGAAGG
CCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAAGAA
GGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCGAGA
ATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAAAAC
ATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTCGAG
GACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTTATC
GGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTATCG
GCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCTTCA
GATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTCAAA
TTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTAAAC
GAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1097 aa (mutation position 231) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYKV
PKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAAY
KNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGLT
GADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFLV
ENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTGS
ASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSSR
MISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASVI
GDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLFK
LVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 425: chr13 71361 
MB220:     ACGCCCCACTTGACTGCGTC:C:GCTGCAAAACAGCGTCCCTT 
BJ4741:    ACGCCCCACTTGACTGCGTC:T:GCTGCAAAACAGCGTCCCTT 
genome:    ACGCCCCACTTGACTGCGTC:T:GCTGCAAAACAGCGTCCCTT 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 758) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCCGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1098 aa (mutation position 253) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 426: chr13 71369 
MB220:     CTTGACTGCGTCTGCTGCAA:C:ACAGCGTCCCTTATTGGCTA 
BJ4741:    CTTGACTGCGTCTGCTGCAA:A:ACAGCGTCCCTTATTGGCTA 
genome:    CTTGACTGCGTCTGCTGCAA:A:ACAGCGTCCCTTATTGGCTA 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 766) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAACACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1098 aa (mutation position 256) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAATQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 427: chr13 71376 
MB220:     GCGTCTGCTGCAAAACAGCG:C:CCCTTATTGGCTAAACAGCC 
BJ4741:    GCGTCTGCTGCAAAACAGCG:T:CCCTTATTGGCTAAACAGCC 
genome:    GCGTCTGCTGCAAAACAGCG:T:CCCTTATTGGCTAAACAGCC 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 773) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGCCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1098 aa (mutation position 258) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 428: chr13 71846 
MB220:     TCCTGTCCTTACGGACGACG:T:CACCTTCAAAGCCGCATACA 
BJ4741:    TCCTGTCCTTACGGACGACG:A:CACCTTCAAAGCCGCATACA 
genome:    TCCTGTCCTTACGGACGACG:A:CACCTTCAAAGCCGCATACA 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1243) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGTCACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1098 aa (mutation position 415) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDVTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 429: chr13 72006 
MB220:     GCGGACGCGATCGTTAAAAT:T:TATAAGAAAGGTGACACCAT 
BJ4741:    GCGGACGCGATCGTTAAAAT:C:TATAAGAAAGGTGACACCAT 
genome:    GCGGACGCGATCGTTAAAAT:C:TATAAGAAAGGTGACACCAT 
Overlapping gene(s): 
Locus YML100W 
Alias TSL1 
Name YML100W 
Note Large subunit of trehalose 6-phosphate synthase (Tps1p)/phosphatase (Tps2p) complex, which 
converts uridine-5'-diphosphoglucose and glucose 6-phosphate to trehalose, homologous to Tps3p and may 
share function 
Ontology_term GO:0030234 
dbxref SGD:S000004566 
gene TSL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML100W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1403) 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATCTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
ATGGCTCTCATCGTGGCATCTTTGTTTTTGCCCTACCAACCACAATTCGAGCTTGACACCTCTCTCCCTGAGAACTCGCAGGTGGACTCATCTCTCGTGAACATC
CAGGCTATGGCCAATGACCAACAGCAACAACGTGCGCTTTCTAACAACATCTCACAGGAATCATTGGTCGCGCCAGCACCAGAACAAGGTGTCCCCCCAGCAATC
TCAAGGAGTGCCACCAGGTCACCCAGTGCTTTCAACCGCGCCTCGTCTACGACAAATACTGCCACTTTAGATGATCTTGTCTCTTCGGACATATTCATGGAAAAC
TTGACTGCGAATGCAACTACCTCACATACGCCAACAAGCAAGACTATGCTTAAACCCCGGAAAAATGGTTCCGTGGAACGATTCTTCTCCCCTTCTTCCAATATT
CCCACGGATCGCATCGCATCGCCAATCCAGCATGAGCATGACTCCGGTTCGAGAATTGCTTCGCCAATCCAACAGCAACAGCAGGACCCCACGACCAACTTATTA
AAGAACGTCAACAAGTCATTGTTAGTGCACTCACTGTTGAACAACACCTCACAAACTAGCCTAGAAGGACCCAACAACCACATTGTTACCCCGAAATCGAGGGCG
GGCAACAGGCCTACTTCGGCGGCTACTTCTTTAGTTAATAGGACCAAACAAGGTTCGGCCTCCTCTGGATCTTCTGGGTCTTCTGCGCCACCTTCCATTAAAAGG
ATTACGCCCCACTTGACTGCGTCTGCTGCAAAACAGCGTCCCTTATTGGCTAAACAGCCTTCTAATCTGAAATATTCGGAGTTAGCAGATATTTCGTCGAGTGAG
ACGTCTTCGCAGCATAATGAGTCGGACCCGGATGATCTAACTACTGCCCCTGACGAGGAATATGTTTCTGATTTGGAAATGGATGACGCGAAGCAGGACTACAAG
GTTCCAAAGTTCGGCGGCTATTCCAATAAATCTAAACTTAAGAAATATGCGCTGTTAAGGTCATCTCAGGAGCTGTTTAGCCGTCTTCCATGGTCGATCGTTCCC
TCTATCAAAGGTAATGGCGCCATGAAGAACGCCATAAACACTGCAGTCTTGGAGAATATCATTCCGCACCGTCATGTTAAGTGGGTCGGTACCGTCGGAATCCCA
ACGGATGAGATTCCGGAAAATATCCTTGCGAACATCTCTGACTCTTTAAAAGACAAGTACGACTCCTATCCTGTCCTTACGGACGACGACACCTTCAAAGCCGCA
TACAAAAACTACTGTAAACAAATCTTGTGGCCTACGCTGCATTACCAGATTCCAGACAATCCGAACTCGAAGGCTTTTGAAGATCACTCTTGGAAGTTCTATAGA
AACTTAAACCAAAGGTTTGCGGACGCGATCGTTAAAATTTATAAGAAAGGTGACACCATCTGGATTCATGATTACCATTTAATGCTGGTTCCGCAGATGGTGAGA
GACGTCTTGCCTTTTGCCAAAATAGGATTTACCTTACATGTCTCGTTCCCCAGTAGTGAAGTGTTTAGGTGTCTGGCTCAGCGTGAGAAGATCTTAGAAGGCTTG
ACCGGTGCAGACTTTGTCGGCTTCCAGACGAGGGAGTATGCAAGACATTTCTTACAGACGTCTAACCGTCTGCTAATGGCGGACGTGGTACATGATGAAGAGCTA
AAGTATAACGGCAGAGTCGTTTCTGTGAGGTTCACCCCAGTTGGTATCGACGCCTTTGATTTGCAATCGCAATTGAAGGATGGAAGTGTCATGCAATGGCGTCAA
TTGATTCGTGAAAGATGGCAAGGGAAAAAACTAATTGTGTGTCGTGATCAATTCGATAGAATTAGAGGTATTCACAAGAAATTGTTGGCTTATGAAAAATTCTTG
GTCGAAAATCCGGAATACGTGGAAAAATCGACTTTAATTCAAATCTGTATTGGAAGCAGTAAGGATGTAGAACTGGAGCGCCAGATCATGATTGTCGTGGATAGA
ATCAACTCGCTATCCACCAATATTAGTATTTCTCAACCTGTGGTGTTTTTGCATCAAGATCTAGATTTTTCTCAGTATTTAGCTTTGAGTTCAGAGGCAGATTTG
TTCGTAGTCAGCTCTCTAAGGGAAGGTATGAACTTGACATGTCACGAATTTATCGTTTGTTCTGAGGACAAAAATGCTCCCCTACTGTTGTCAGAATTTACTGGT
AGTGCATCTTTATTGAATGATGGCGCTATAATAATTAACCCATGGGATACCAAGAACTTCTCACAAGCCATTCTCAAGGGGTTGGAGATGCCATTCGATAAGAGA
AGGCCACAGTGGAAGAAATTGATGAAAGACATTATCAACAACGACTCTACAAACTGGATCAAGACTTCTTTACAAGATATTCATATTTCGTGGCAATTCAATCAA
GAAGGTTCCAAGATCTTCAAATTGAATACAAAAACACTGATGGAAGATTACCAGTCATCTAAAAAGCGTATGTTTGTTTTCAACATTGCTGAACCACCTTCATCG
AGAATGATTTCCATACTGAATGACATGACTTCTAAGGGCAATATCGTTTACATCATGAACTCATTTCCAAAGCCCATTCTGGAAAATCTTTACAGTCGTGTGCAA
AACATTGGGTTGATTGCCGAGAATGGTGCATACGTTAGTCTGAACGGTGTATGGTACAACATTGTTGATCAAGTCGATTGGCGTAACGATGTAGCCAAAATTCTC
GAGGACAAAGTGGAGAGATTACCTGGCTCGTACTACAAGATAAATGAGTCCATGATCAAGTTCCACACTGAAAATGCGGAAGATCAAGATCGTGTAGCTAGTGTT
ATCGGTGATGCCATCACACATATCAATACTGTTTTTGACCACAGAGGTATTCATGCCTACGTTTACAAAAACGTTGTTTCCGTACAACAAGTGGGACTTTCCTTA
TCGGCAGCTCAATTTCTTTTCAGATTCTATAATTCTGCTTCGGATCCACTGGATACGAGTTCCGGCCAAATCACAAATATTCAGACACCATCTCAACAAAATCCT
TCAGATCAAGAACAACAACCTCCAGCCTCTCCCACTGTGTCGATGAACCATATTGATTTCGCATGTGTCTCTGGTTCATCGTCTCCTGTGCTTGAACCATTGTTC
AAATTGGTCAATGATGAAGCAAGTGAAGGGCAAGTAAAAGCCGGACACGCCATTGTTTATGGTGATGCTACTTCTACTTATGCCAAAGAACATGTAAATGGGTTA
AACGAACTTTTCACGATCATTTCAAGAATCATTGAAGATTAA 
WT aa sequence 1098 aa vs Sample aa sequence 1098 aa (mutation position 468) 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
MALIVASLFLPYQPQFELDTSLPENSQVDSSLVNIQAMANDQQQQRALSNNISQESLVAPAPEQGVPPAISRSATRSPSAFNRASSTTNTATLDDLVSSDIFMEN
LTANATTSHTPTSKTMLKPRKNGSVERFFSPSSNIPTDRIASPIQHEHDSGSRIASPIQQQQQDPTTNLLKNVNKSLLVHSLLNNTSQTSLEGPNNHIVTPKSRA
GNRPTSAATSLVNRTKQGSASSGSSGSSAPPSIKRITPHLTASAAKQRPLLAKQPSNLKYSELADISSSETSSQHNESDPDDLTTAPDEEYVSDLEMDDAKQDYK
VPKFGGYSNKSKLKKYALLRSSQELFSRLPWSIVPSIKGNGAMKNAINTAVLENIIPHRHVKWVGTVGIPTDEIPENILANISDSLKDKYDSYPVLTDDDTFKAA
YKNYCKQILWPTLHYQIPDNPNSKAFEDHSWKFYRNLNQRFADAIVKIYKKGDTIWIHDYHLMLVPQMVRDVLPFAKIGFTLHVSFPSSEVFRCLAQREKILEGL
TGADFVGFQTREYARHFLQTSNRLLMADVVHDEELKYNGRVVSVRFTPVGIDAFDLQSQLKDGSVMQWRQLIRERWQGKKLIVCRDQFDRIRGIHKKLLAYEKFL
VENPEYVEKSTLIQICIGSSKDVELERQIMIVVDRINSLSTNISISQPVVFLHQDLDFSQYLALSSEADLFVVSSLREGMNLTCHEFIVCSEDKNAPLLLSEFTG
SASLLNDGAIIINPWDTKNFSQAILKGLEMPFDKRRPQWKKLMKDIINNDSTNWIKTSLQDIHISWQFNQEGSKIFKLNTKTLMEDYQSSKKRMFVFNIAEPPSS
RMISILNDMTSKGNIVYIMNSFPKPILENLYSRVQNIGLIAENGAYVSLNGVWYNIVDQVDWRNDVAKILEDKVERLPGSYYKINESMIKFHTENAEDQDRVASV
IGDAITHINTVFDHRGIHAYVYKNVVSVQQVGLSLSAAQFLFRFYNSASDPLDTSSGQITNIQTPSQQNPSDQEQQPPASPTVSMNHIDFACVSGSSSPVLEPLF
KLVNDEASEGQVKAGHAIVYGDATSTYAKEHVNGLNELFTIISRIIED 
 
Poly 430: chr13 74261 
MB220:     CCCAATATTCTAATTAAAGG:T:GTTTATATATTTGTACTTTA 
BJ4741:    CCCAATATTCTAATTAAAGG:C:GTTTATATATTTGTACTTTA 
genome:    CCCAATATTCTAATTAAAGG:C:GTTTATATATTTGTACTTTA 
Overlapping gene(s): 
Locus YML099W-A 
Alias YML100W-A 
Name YML099W-A 
Note Dubious open reading frame unlikely to encode a protein, based on available experimental and 
comparative sequence data; partially overlaps the verified ORF ARG81/YML099C 
Ontology_term GO:0008150 
dbxref SGD:S000004567 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099W-A 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 53) 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGCGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGCTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAACAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGTGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGCTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAACAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
WT aa sequence 109 aa vs Sample aa sequence 109 aa (mutation position 18) 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQLFQLLAPAIHEKSKNNIFMIASDSFPNLYKQNTNYRPAHPLSVASKLPTLLAWLPNRSPLHFQLIW
LPIF 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQLFQLLAPAIHEKSKNNIFMIASDSFPNLYKQNTNYRPAHPLSVASKLPTLLAWLPNRSPLHFQLIW
LPIF 
 
Poly 431: chr13 74325 
MB220:     AGAATTATTTCAAGACACAG:T:TCTTCCAGCTACTGGCTCCG 
BJ4741:    AGAATTATTTCAAGACACAG:C:TCTTCCAGCTACTGGCTCCG 
genome:    AGAATTATTTCAAGACACAG:C:TCTTCCAGCTACTGGCTCCG 
Overlapping gene(s): 
Locus YML099W-A 
Alias YML100W-A 
Name YML099W-A 
Note Dubious open reading frame unlikely to encode a protein, based on available experimental and 
comparative sequence data; partially overlaps the verified ORF ARG81/YML099C 
Ontology_term GO:0008150 
dbxref SGD:S000004567 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099W-A 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 117) 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGCGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGCTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAACAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGCGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGTTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAACAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
WT aa sequence 109 aa vs Sample aa sequence 109 aa (mutation position 40) 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQLFQLLAPAIHEKSKNNIFMIASDSFPNLYKQNTNYRPAHPLSVASKLPTLLAWLPNRSPLHFQLIW
LPIF 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQFFQLLAPAIHEKSKNNIFMIASDSFPNLYKQNTNYRPAHPLSVASKLPTLLAWLPNRSPLHFQLIW
LPIF 
 
Poly 432: chr13 74415 
MB220:     CATTTCCCAATCTTTATAAA:T:AGAATACCAATTATCGCCCG 
BJ4741:    CATTTCCCAATCTTTATAAA:C:AGAATACCAATTATCGCCCG 
genome:    CATTTCCCAATCTTTATAAA:C:AGAATACCAATTATCGCCCG 
Overlapping gene(s): 
Locus YML099W-A 
Alias YML100W-A 
Name YML099W-A 
Note Dubious open reading frame unlikely to encode a protein, based on available experimental and 
comparative sequence data; partially overlaps the verified ORF ARG81/YML099C 
Ontology_term GO:0008150 
dbxref SGD:S000004567 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099W-A 
Strand 1 
Mutation in sample DNA 
Stop at 70 
Genomic vs Sample DNA (mutation position 207) 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGCGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGCTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAACAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
ATGAACAGCGAAAATAGTAAGATAACCTTCAAGCCCAATATTCTAATTAAAGGCGTTTATATATTTGTACTTTATGGTATGTGCATATGTATTGTAAAGAATTAT
TTCAAGACACAGCTCTTCCAGCTACTGGCTCCGGCTATTCATGAAAAATCCAAAAATAACATATTTATGATAGCATCAGATTCATTTCCCAATCTTTATAAATAG
AATACCAATTATCGCCCGGCTCATCCTCTTTCCGTCGCCTCCAAACTTCCAACATTACTTGCCTGGCTCCCCAATAGGAGCCCACTCCACTTTCAGCTAATTTGG
CTGCCCATCTTCTAA 
WT aa sequence 109 aa vs Sample aa sequence 69 aa (mutation position 70) 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQLFQLLAPAIHEKSKNNIFMIASDSFPNLYKQNTNYRPAHPLSVASKLPTLLAWLPNRSPLHFQLIW
LPIF 
MNSENSKITFKPNILIKGVYIFVLYGMCICIVKNYFKTQLFQLLAPAIHEKSKNNIFMIASDSFPNLYK 
 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2604) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTATTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 869) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSIYKDWEMNLMLS 
 
Poly 433: chr13 74578 
MB220:     TCTGTGCAAGCACATCCTGC:T:ATGAAACCTTGCCAAATTAA 
BJ4741:    TCTGTGCAAGCACATCCTGC:C:ATGAAACCTTGCCAAATTAA 
genome:    TCTGTGCAAGCACATCCTGC:C:ATGAAACCTTGCCAAATTAA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 2441) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATAGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 814) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFIAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 434: chr13 74611 
MB220:     CAAATTAAAGGGACAATTTT:T:ACTTTTTTTTGATCCACCAA 
BJ4741:    CAAATTAAAGGGACAATTTT:C:ACTTTTTTTTGATCCACCAA 
genome:    CAAATTAAAGGGACAATTTT:C:ACTTTTTTTTGATCCACCAA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2408) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTAAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 803) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 435: chr13 74683 
MB220:     TTGGCAACATAGTTTTGTAG:G:AATTGGCAATTTAAACTTCT 
BJ4741:    TTGGCAACATAGTTTTGTAG:A:AATTGGCAATTTAAACTTCT 
genome:    TTGGCAACATAGTTTTGTAG:A:AATTGGCAATTTAAACTTCT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 2336) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTCCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 779) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 436: chr13 75025 
MB220:     TCATCAGTCTTCGATACTAG:A:TTAGATATATCAGATTTATT 
BJ4741:    TCATCAGTCTTCGATACTAG:C:TTAGATATATCAGATTTATT 
genome:    TCATCAGTCTTCGATACTAG:C:TTAGATATATCAGATTTATT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1994) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAT
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 665) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISNLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 437: chr13 75112 
MB220:     GAAGATGGAGTAGAGTCAGC:A:GATACGTTTGTGATAGGCTC 
BJ4741:    GAAGATGGAGTAGAGTCAGC:G:GATACGTTTGTGATAGGCTC 
genome:    GAAGATGGAGTAGAGTCAGC:G:GATACGTTTGTGATAGGCTC 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1907) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCTGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 636) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 438: chr13 75230 
MB220:     CTCTTGGCTCACTGCTACTG:C:TAGTAGCGTTAGATGTATCT 
BJ4741:    CTCTTGGCTCACTGCTACTG:G:TAGTAGCGTTAGATGTATCT 
genome:    CTCTTGGCTCACTGCTACTG:G:TAGTAGCGTTAGATGTATCT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1789) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTAGCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 597) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATSSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 439: chr13 75283 
MB220:     TTATCATCTTCTTCACTTGG:C:AAAATAACAATTTCCTTTGC 
BJ4741:    TTATCATCTTCTTCACTTGG:T:AAAATAACAATTTCCTTTGC 
genome:    TTATCATCTTCTTCACTTGG:T:AAAATAACAATTTCCTTTGC 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1736) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTGCCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 579) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 440: chr13 75375 
MB220:     AATCCTGTGTAAGGTTTTTG:C:CTTTTCAGAAATATTAGGTC 
BJ4741:    AATCCTGTGTAAGGTTTTTG:T:CTTTTCAGAAATATTAGGTC 
genome:    AATCCTGTGTAAGGTTTTTG:T:CTTTTCAGAAATATTAGGTC 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1644) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGGCAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 549) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKAKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 441: chr13 75555 
MB220:     TGATTTTGTGTTCAAACATA:G:TCTTAGAAAGTTCGAGGCTT 
BJ4741:    TGATTTTGTGTTCAAACATA:A:TCTTAGAAAGTTCGAGGCTT 
genome:    TGATTTTGTGTTCAAACATA:A:TCTTAGAAAGTTCGAGGCTT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1464) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGACTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 489) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 442: chr13 75752 
MB220:     ATGCCATCAAGGCTCTGGGG:T:AGTATAATGTTTTCCATGGG 
BJ4741:    ATGCCATCAAGGCTCTGGGG:A:AGTATAATGTTTTCCATGGG 
genome:    ATGCCATCAAGGCTCTGGGG:A:AGTATAATGTTTTCCATGGG 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1267) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTACCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 423) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYYPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 443: chr13 75760 
MB220:     AAGGCTCTGGGGAAGTATAA:A:GTTTTCCATGGGTTCTTTTC 
BJ4741:    AAGGCTCTGGGGAAGTATAA:T:GTTTTCCATGGGTTCTTTTC 
genome:    AAGGCTCTGGGGAAGTATAA:T:GTTTTCCATGGGTTCTTTTC 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1259) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACT
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 420) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 444: chr13 76167 
MB220:     TGATGAACCTTGATTATCAG:T:CTCAAAGGCACATCCATGTT 
BJ4741:    TGATGAACCTTGATTATCAG:C:CTCAAAGGCACATCCATGTT 
genome:    TGATGAACCTTGATTATCAG:C:CTCAAAGGCACATCCATGTT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 852) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGACTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 285) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFETDNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 445: chr13 76173 
MB220:     ACCTTGATTATCAGCCTCAA:C:GGCACATCCATGTTCTTTGG 
BJ4741:    ACCTTGATTATCAGCCTCAA:A:GGCACATCCATGTTCTTTGG 
genome:    ACCTTGATTATCAGCCTCAA:A:GGCACATCCATGTTCTTTGG 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 846) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCGTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 283) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAVEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 446: chr13 76201 
MB220:     CCATGTTCTTTGGCATTCAC:T:TGCTCTTCCCCACTCACGAC 
BJ4741:    CCATGTTCTTTGGCATTCAC:A:TGCTCTTCCCCACTCACGAC 
genome:    CCATGTTCTTTGGCATTCAC:A:TGCTCTTCCCCACTCACGAC 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 818) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCAAGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 273) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEQVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 447: chr13 76222 
MB220:     TGCTCTTCCCCACTCACGAC:G:TTAGAGTTTTCCTCTAATGA 
BJ4741:    TGCTCTTCCCCACTCACGAC:A:TTAGAGTTTTCCTCTAATGA 
genome:    TGCTCTTCCCCACTCACGAC:A:TTAGAGTTTTCCTCTAATGA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 797) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAACGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 266) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 448: chr13 76496 
MB220:     AAATAGTTGAAGAAGATGGT:G:AAGAAGATAACGAAATAGAA 
BJ4741:    AAATAGTTGAAGAAGATGGT:A:AAGAAGATAACGAAATAGAA 
genome:    AAATAGTTGAAGAAGATGGT:A:AAGAAGATAACGAAATAGAA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 523) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTCA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 175) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSSPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 449: chr13 76501 
MB220:     GTTGAAGAAGATGGTAAAGA:G:GATAACGAAATAGAAGCTGA 
BJ4741:    GTTGAAGAAGATGGTAAAGA:A:GATAACGAAATAGAAGCTGA 
genome:    GTTGAAGAAGATGGTAAAGA:A:GATAACGAAATAGAAGCTGA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 518) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCCTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 173) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 450: chr13 76572 
MB220:     ATTGCGCTTCTTCCTTGGAG:T:GTACTGCTTGTCGATCTTAT 
BJ4741:    ATTGCGCTTCTTCCTTGGAG:C:GTACTGCTTGTCGATCTTAT 
genome:    ATTGCGCTTCTTCCTTGGAG:C:GTACTGCTTGTCGATCTTAT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 447) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACACTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 150) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYTPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 451: chr13 76911 
MB220:     CTTTTCACATCGTTGGCAGT:C:GGGATGCCGAAGATCACACT 
BJ4741:    CTTTTCACATCGTTGGCAGT:G:GGGATGCCGAAGATCACACT 
genome:    CTTTTCACATCGTTGGCAGT:G:GGGATGCCGAAGATCACACT 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 108) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCGACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 37) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPDCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 452: chr13 76998 
MB220:     CCTTCCCATTTTTTTAGGGC:G:ATTCTTGCTGGAAATTCCCA 
BJ4741:    CCTTCCCATTTTTTTAGGGC:C:ATTCTTGCTGGAAATTCCCA 
genome:    CCTTCCCATTTTTTTAGGGC:C:ATTCTTGCTGGAAATTCCCA 
Overlapping gene(s): 
Locus YML099C 
Alias ARGR2 
Name YML099C 
Note Zinc-finger transcription factor of the Zn(2)-Cys(6) binuclear cluster domain type, involved in 
the regulation of arginine-responsive genes; acts with Arg80p and Arg82p 
Ontology_term GO:0045955 
dbxref SGD:S000004565 
gene ARG81 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML099C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 21) 
ATGGGAATTTCCAGCAAGAATGGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
ATGGGAATTTCCAGCAAGAATCGCCCTAAAAAAATGGGAAGGGCAAAGACGTTTACTGGGTGTTGGACGTGCAGAGGAAGAAAAGTTAAGTGTGATCTTCGGCAT
CCCCACTGCCAACGATGTGAAAAGTCTAATTTGCCTTGTGGCGGTTATGATATCAAACTCCGGTGGTCTAAGCCTATGCAATTTGACCCGTACGGTGTCCCAATC
CCACAAAATTCTCCTGCAACTACTACGAACTTATCAGGTAGTGTCGATGAACCACAATACCAACGACGGAACATCGATTTTGTGCGCTATGATGAAGAATACGTG
TATCATGAAGATATGGATGATGAGCTAACAATGCTGCATACTCCCCCAATTGAGAAAATAAGCGATAACAAGACGTGGATCATAAAGAAATTTGGGGTGTTTAAA
GGAACAGATAAGATCGACAAGCAGTACGCTCCAAGGAAGAAGCGCAATAGGAAAAGAGTTGCCAAAAGCTTGGAGAGCTCAGCTTCTATTTCGTTATCTTCTTTA
CCATCTTCTTCAACTATTTCCTTTCCAATTAGACATATTGAAGACAAGTTGAGAAATAAAGGGCATGTAAAGACAGGTATTCTCTCTGCTAATGATGGTGTTCCA
CCAACACCAAATCTTTTAGATTATGACTGGAACAATCTGAATATAACAGGTTACGAATGGATCTCGAGTGAACTCAGAGATGATGCATTATTGTCAGCGGTGACC
TTACAGGGACATCACTTAGGACACACACAGCCACAAGAAATCTCATTAGAGGAAAACTCTAATGTCGTGAGTGGGGAAGAGCATGTGAATGCCAAAGAACATGGA
TGTGCCTTTGAGGCTGATAATCAAGGTTCATCAACTTTACCTAATAAAGCAGCCAGTGCCAATGATAAACTTTACCAGCAAAACTTGAAGTTACTCTTCCAGAAA
AACTCTTCGAACAGTGAGGAACCAGACCCTCAAGCATTGATCGACGATGTGTTCGTCAATATTGAACCAAGATCTCTGCCCGCATCTGATCTGAATAAAATAACT
CTAGCTCCTCCAAATGAAGAATCACGCATGCCTAAGTCCATGTTAGAACTCACATCCTATTCCAGTGACCTACCACCTGAATTGGTAGATATTATACCCAAAACA
GACCTTACCGTACATGGTTTAGCGAGATTTCTTTTAAATCATTATTTTAATAATGTTGCAGATAAAATGACAGTGGTCGTGCTCGAAAAGAACCCATGGAAAACA
TTATACTTCCCCAGAGCCTTGATGGCATTAGGCGATTTAGCGGGTTTGGGACAATCCTCCAACTCGAGGAATGCGTTGTTGAATGCTCTTCTTGCTGTCTCTTGC
TTCCACTTGCAAAGCAAGTACCCAAGGAACTACAAACTACAAAAATACTTTCTGGGCCTAGGTATCGAATTGAGAAATCAAGCCTCGAACTTTCTAAGATTATGT
TTGAACACAAAATCAAGCATACCTGAGAAATATAAAGACGTACTAACTGCGATCTTATCTATGAACTCTATTGATGTTGTATGGGGGACGATGGCAGATTGCCAG
GATCACTTGGCTCTTTGTGAAGACTTCGTTGAGTCAAGAATGAAACTAAGACCTAATATTTCTGAAAAGACAAAAACCTTACACAGGATTTTCTCGTTTCTGAAG
TTAATTCAAGATAGCACTGCGTTGGATAAAGTCAGGGCAAAGGAAATTGTTATTTTACCAAGTGAAGAAGATGATAATTACAAACCATTAGATACATCTAACGCT
ACTACCAGTAGCAGTGAGCCAAGAGTTGACGTTGTGCAGGAAGGTTTATTTAGAGAGGCACTCAATGAAAATGACGGCAAAATACATATTGAATTCGTTAAGGAG
CCTATCACAAACGTATCCGCTGACTCTACTCCATCTTCGACCACTCCTCCAATTTTTACCAACATAGCAACAGAAAGTTACTATAATAAATCTGATATATCTAAG
CTAGTATCGAAGACTGATGAAAACATAATTGGTACAGATTCACTCTATGGATTGCCTAATTCATTAATATTACTATTTTCAGACTGTGTTAGGATAGTGAGACAT
AATGAATATTATAATTTAACTTACCTACCTGTACCCCGAAAATTTAATGAACTCTCGTTAAATTTCGAAAAAAGATTATTGAAATGGAAATCAGAATGGAACTTC
CATCAAGAAAATTCGGAGGGAAAAAGCTTCATAAACTCAACGGCTGAAGCACTATATCACCATACAATGAGCTTTTATTTCAGTTTAATTATTTATTATTTTACA
ATGGCAAGAAGTTTAAATTGCCAATTTCTACAAAACTATGTTGCCAAAGTATTAGATCACTTAAATGCAATGGAAGAATTGGTGGATCAAAAAAAAGTGAAAATT
GTCCCTTTAATTTGGCAAGGTTTCATGGCAGGATGTGCTTGCACAGATGAAAACAGACAGCAAGAGTTTAGAAGATGGGCAGCCAAATTAGCTGAAAGTGGAGTG
GGCTCCTATTGGGGAGCCAGGCAAGTAATGTTGGAAGTTTGGAGGCGACGGAAAGAGGATGAGCCGGGCGATAATTGGTATTCTGTTTATAAAGATTGGGAAATG
AATCTGATGCTATCATAA 
WT aa sequence 880 aa vs Sample aa sequence 880 aa (mutation position 8) 
MGISSKNGPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
MGISSKNRPKKMGRAKTFTGCWTCRGRKVKCDLRHPHCQRCEKSNLPCGGYDIKLRWSKPMQFDPYGVPIPQNSPATTTNLSGSVDEPQYQRRNIDFVRYDEEYV
YHEDMDDELTMLHTPPIEKISDNKTWIIKKFGVFKGTDKIDKQYAPRKKRNRKRVAKSLESSASISLSSLPSSSTISFPIRHIEDKLRNKGHVKTGILSANDGVP
PTPNLLDYDWNNLNITGYEWISSELRDDALLSAVTLQGHHLGHTQPQEISLEENSNVVSGEEHVNAKEHGCAFEADNQGSSTLPNKAASANDKLYQQNLKLLFQK
NSSNSEEPDPQALIDDVFVNIEPRSLPASDLNKITLAPPNEESRMPKSMLELTSYSSDLPPELVDIIPKTDLTVHGLARFLLNHYFNNVADKMTVVVLEKNPWKT
LYFPRALMALGDLAGLGQSSNSRNALLNALLAVSCFHLQSKYPRNYKLQKYFLGLGIELRNQASNFLRLCLNTKSSIPEKYKDVLTAILSMNSIDVVWGTMADCQ
DHLALCEDFVESRMKLRPNISEKTKTLHRIFSFLKLIQDSTALDKVRAKEIVILPSEEDDNYKPLDTSNATTSSSEPRVDVVQEGLFREALNENDGKIHIEFVKE
PITNVSADSTPSSTTPPIFTNIATESYYNKSDISKLVSKTDENIIGTDSLYGLPNSLILLFSDCVRIVRHNEYYNLTYLPVPRKFNELSLNFEKRLLKWKSEWNF
HQENSEGKSFINSTAEALYHHTMSFYFSLIIYYFTMARSLNCQFLQNYVAKVLDHLNAMEELVDQKKVKIVPLIWQGFMAGCACTDENRQQEFRRWAAKLAESGV
GSYWGARQVMLEVWRRRKEDEPGDNWYSVYKDWEMNLMLS 
 
Poly 453: chr13 77115 
MB220:     ATGCTTTTCGCAAGGTGTAT:A:TTTTTTTTCATTTATTTTTG 
BJ4741:    ATGCTTTTCGCAAGGTGTAT::TTTTTTTTCATTTATTTTTG 
genome:    ATGCTTTTCGCAAGGTGTAT::TTTTTTTTCATTTATTTTTG 
No overlapping genes 
 
Poly 454: chr13 77461 
MB220:     GAAGATTTCAAGTTTGCCCT:T:CGTAAAGACCCGATAAAGCT 
BJ4741:    GAAGATTTCAAGTTTGCCCT:C:CGTAAAGACCCGATAAAGCT 
genome:    GAAGATTTCAAGTTTGCCCT:C:CGTAAAGACCCGATAAAGCT 
Overlapping gene(s): 
Locus YML098W 
Alias FUN81 
Name YML098W 
Note TFIID subunit (19 kDa), involved in RNA polymerase II transcription initiation, similar to 
histone H4 with atypical histone fold motif of Spt3-like transcription factors 
Ontology_term GO:0051123 
dbxref SGD:S000004564 
gene TAF13 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML098W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 215) 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTCCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAGGGGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTTCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAGGGGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
WT aa sequence 167 aa vs Sample aa sequence 167 aa (mutation position 72) 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQGPKNLKKTKK 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQGPKNLKKTKK 
 
Poly 455: chr13 77716 
MB220:     GCAACAAAGATTAGGAAGCA:A:GGGCCTAAAAACCTCAAGAA 
BJ4741:    GCAACAAAGATTAGGAAGCA:G:GGGCCTAAAAACCTCAAGAA 
genome:    GCAACAAAGATTAGGAAGCA:G:GGGCCTAAAAACCTCAAGAA 
Overlapping gene(s): 
Locus YML098W 
Alias FUN81 
Name YML098W 
Note TFIID subunit (19 kDa), involved in RNA polymerase II transcription initiation, similar to 
histone H4 with atypical histone fold motif of Spt3-like transcription factors 
Ontology_term GO:0051123 
dbxref SGD:S000004564 
gene TAF13 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML098W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 470) 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTCCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAGGGGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTCCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAAGGGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
WT aa sequence 167 aa vs Sample aa sequence 167 aa (mutation position 157) 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQGPKNLKKTKK 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQGPKNLKKTKK 
 
Poly 456: chr13 77718 
MB220:     AACAAAGATTAGGAAGCAGG:C:GCCTAAAAACCTCAAGAAAA 
BJ4741:    AACAAAGATTAGGAAGCAGG:G:GCCTAAAAACCTCAAGAAAA 
genome:    AACAAAGATTAGGAAGCAGG:G:GCCTAAAAACCTCAAGAAAA 
Overlapping gene(s): 
Locus YML098W 
Alias FUN81 
Name YML098W 
Note TFIID subunit (19 kDa), involved in RNA polymerase II transcription initiation, similar to 
histone H4 with atypical histone fold motif of Spt3-like transcription factors 
Ontology_term GO:0051123 
dbxref SGD:S000004564 
gene TAF13 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML098W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 472) 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTCCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAGGGGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
ATGTCTAGGAAGCTGAAAAAAACGAATCTGTTTAACAAGGATGTAAGTTCCTTGCTTTACGCTTACGGCGATGTGCCGCAGCCACTACAAGCTACTGTGCAGTGT
TTGGATGAATTGGTATCTGGATATTTGGTGGATGTTTGTACTAACGCATTCCATACAGCCCAGAATTCTCAGCGCAATAAGCTCCGATTGGAAGATTTCAAGTTT
GCCCTCCGTAAAGACCCGATAAAGCTTGGGAGAGCAGAAGAACTGATAGCTACTAATAAGTTGATTACGGAAGCTAAGAAGCAGTTCAATGAGACAGACAATCAA
AATTCATTAAAGAGGTACAGAGAAGAGGATGAAGAGGGTGACGAGATGGAAGAGGATGAGGATGAGCAGCAGGTGACGGATGATGATGAGGAAGCAGCGGGCCGT
AATAGCGCTAAACAATCAACAGATTCGAAGGCAACAAAGATTAGGAAGCAGGCGCCTAAAAACCTCAAGAAAACAAAAAAATGA 
WT aa sequence 167 aa vs Sample aa sequence 167 aa (mutation position 158) 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQGPKNLKKTKK 
MSRKLKKTNLFNKDVSSLLYAYGDVPQPLQATVQCLDELVSGYLVDVCTNAFHTAQNSQRNKLRLEDFKFALRKDPIKLGRAEELIATNKLITEAKKQFNETDNQ
NSLKRYREEDEEGDEMEEDEDEQQVTDDDEEAAGRNSAKQSTDSKATKIRKQAPKNLKKTKK 
 
Poly 457: chr13 77858 
MB220:     TCTATAAAAGGGGTTTTGAG:G:TTGCGTTGGTGCTGAACAAA 
BJ4741:    TCTATAAAAGGGGTTTTGAG:T:TTGCGTTGGTGCTGAACAAA 
genome:    TCTATAAAAGGGGTTTTGAG:T:TTGCGTTGGTGCTGAACAAA 
No overlapping genes 
 
Poly 458: chr13 77876 
MB220:     AGTTTGCGTTGGTGCTGAAC::AAACACTTGTCATTACAATG 
BJ4741:    AGTTTGCGTTGGTGCTGAAC:AA:AAACACTTGTCATTACAATG 
genome:    AGTTTGCGTTGGTGCTGAAC:AA:AAACACTTGTCATTACAATG 
No overlapping genes 
 
Poly 459: chr13 78425 
MB220:     TCTGGAAACATATTCTGTAA:A:GTGTTCAACGTGTCCTTTCG 
BJ4741:    TCTGGAAACATATTCTGTAA:T:GTGTTCAACGTGTCCTTTCG 
genome:    TCTGGAAACATATTCTGTAA:T:GTGTTCAACGTGTCCTTTCG 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1244) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACTTTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 415) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 460: chr13 78637 
MB220:     TGGCTGTAACTCATCCGGAA:C:CTCTAGTTGTTTTTTCTTCT 
BJ4741:    TGGCTGTAACTCATCCGGAA:T:CTCTAGTTGTTTTTTCTTCT 
genome:    TGGCTGTAACTCATCCGGAA:T:CTCTAGTTGTTTTTTCTTCT 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1032) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGGTTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 345) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEVPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 461: chr13 78689 
MB220:     TTTTCTTCTGCTAGTTGTTT:C:AAATTTCTTTGGTATGCCTC 
BJ4741:    TTTTCTTCTGCTAGTTGTTT:A:AAATTTCTTTGGTATGCCTC 
genome:    TTTTCTTCTGCTAGTTGTTT:A:AAATTTCTTTGGTATGCCTC 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 980) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTGAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 327) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNLKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 462: chr13 78728 
MB220:     TCTTCAAAATCTTCGTGATC:A:TCGATAGTTAAAGAACGTTC 
BJ4741:    TCTTCAAAATCTTCGTGATC:T:TCGATAGTTAAAGAACGTTC 
genome:    TCTTCAAAATCTTCGTGATC:T:TCGATAGTTAAAGAACGTTC 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 941) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGATGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 314) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIDD
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 463: chr13 78756 
MB220:     TTAAAGAACGTTCAGTCAAG:C:TCATAATGAAGTTAAGAGCA 
BJ4741:    TTAAAGAACGTTCAGTCAAG:T:TCATAATGAAGTTAAGAGCA 
genome:    TTAAAGAACGTTCAGTCAAG:T:TCATAATGAAGTTAAGAGCA 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 913) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAGCTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 305) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMSLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 464: chr13 78815 
MB220:     TAATATTCCTCTTCGCCCCG:G:ATGAAGTCTGGTGATCTGAA 
BJ4741:    TAATATTCCTCTTCGCCCCG:A:ATGAAGTCTGGTGATCTGAA 
genome:    TAATATTCCTCTTCGCCCCG:A:ATGAAGTCTGGTGATCTGAA 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 854) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATCCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 285) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 465: chr13 78818 
MB220:     TATTCCTCTTCGCCCCGAAT:A:AAGTCTGGTGATCTGAATCT 
BJ4741:    TATTCCTCTTCGCCCCGAAT:G:AAGTCTGGTGATCTGAATCT 
genome:    TATTCCTCTTCGCCCCGAAT:G:AAGTCTGGTGATCTGAATCT 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 851) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTTATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 284) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 466: chr13 78902 
MB220:     TTCAAAATACAGTATATTAG:T:ACAGGTATAAAGCTGTCAGC 
BJ4741:    TTCAAAATACAGTATATTAG:C:ACAGGTATAAAGCTGTCAGC 
genome:    TTCAAAATACAGTATATTAG:C:ACAGGTATAAAGCTGTCAGC 
Overlapping gene(s): 
Locus YML097C 
Alias VPL31 
Name YML097C 
Note A guanine nucleotide exchange factor involved in vesicle-mediated vacuolar protein transport; 
specifically stimulates the intrinsic guanine nucleotide exchange activity of Vps21p/Rab5: similar to 
mammalian ras inhibitors; binds ubiquitin 
Ontology_term GO:0006623 
dbxref SGD:S000004563 
gene VPS9 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YML097C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 767) 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTGCTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
ATGACTGATGATGAAAAGAGGGAGATATTGAAAGAATTTGATCCTTTCAGCCAATTGGAACAGGCAAATGGCAACCCAGATAAAGATGTGAAGTTTAAAAAGGAT
GATCCTAATAGGGCAGCGGCAGAAGAAACTAATAGGGACATATCCGCGCAGGACAAAGGAGATGAGGAGCCATTTTATGACTTTCAAATATTCATTAAGCAGCTT
CAGACTCCTGGTGCAGATCCTCTGGTTAAATATACGAAATCATTCTTACGTAACTTCTTGGCGCAAAGACTTCTATGGACGGTCAGCGAAGAAATAAAACTCATC
AGTGACTTTAAGACCTTCATTTACGATAAATTCACTCTTTACGAGCCTTTCCGAAGTCTTGACAATTCCAAGATGAGAAATGCCAAGGAAGGTATGGAAAAGTTA
ATAATGGGGAAACTATATTCTCGCTGTTTTTCACCAAGTCTTTATGAAATTCTGCAGAAACCATTAGACGATGAGCATATGAAAGATTTAACCAACGATGACACA
TTACTAGAAAAGATTAGGCATTATAGATTCATAAGCCCCATTATGTTAGATATTCCTGATACTATGCCGAATGCCAGGCTGAATAAGTTTGTCCATTTGGCCAGT
AAAGAGTTGGGCAAAATAAATAGGTTTAAGTCACCAAGGGACAAGATGGTTTGCGTTTTGAATGCAAGCAAGGTTATATTTGGTTTACTAAAACATACCAAGTTG
GAACAAAATGGCGCTGACAGCTTTATACCTGTACTAATATACTGTATTTTGAAAGGACAAGTACGATATCTAGTTTCGAATGTGAACTACATCGAAAGATTCAGA
TCACCAGACTTCATTCGGGGCGAAGAGGAATATTACTTGAGCAGTCTTCAGGCTGCTCTTAACTTCATTATGAACTTGACTGAACGTTCTTTAACTATCGAAGAT
CACGAAGATTTTGAAGAGGCATACCAAAGAAATTTTAAACAACTAGCAGAAGAAAAAGAGGAAGAAGAGAAGAAAAAACAACTAGAGATTCCGGATGAGTTACAG
CCAAACGGCACTTTACTGAAACCCTTAGACGAAGTTACCAATATTGTAATTTCTAAATTCAATGAACTGTTTTCTCCAATTGGAGAGCCCACACAAGAAGAGGCA
TTGAAATCTGAACAGAGCAATAAAGAAGAAGACGTTTCTTCGTTAATTAAGAAAATTGAAGAGAACGAACGAAAGGACACGTTGAACACATTACAGAATATGTTT
CCAGATATGGACCCAAGCCTGATAGAGGATGTTTGTATTGCTAAAAAATCGCGTATTGGGCCCTGTGTTGATGCTCTACTTTCTCTGTCAGAATAA 
WT aa sequence 451 aa vs Sample aa sequence 451 aa (mutation position 256) 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
MTDDEKREILKEFDPFSQLEQANGNPDKDVKFKKDDPNRAAAEETNRDISAQDKGDEEPFYDFQIFIKQLQTPGADPLVKYTKSFLRNFLAQRLLWTVSEEIKLI
SDFKTFIYDKFTLYEPFRSLDNSKMRNAKEGMEKLIMGKLYSRCFSPSLYEILQKPLDDEHMKDLTNDDTLLEKIRHYRFISPIMLDIPDTMPNARLNKFVHLAS
KELGKINRFKSPRDKMVCVLNASKVIFGLLKHTKLEQNGADSFIPVLIYCILKGQVRYLVSNVNYIERFRSPDFIRGEEEYYLSSLQAALNFIMNLTERSLTIED
HEDFEEAYQRNFKQLAEEKEEEEKKKQLEIPDELQPNGTLLKPLDEVTNIVISKFNELFSPIGEPTQEEALKSEQSNKEEDVSSLIKKIEENERKDTLNTLQNMF
PDMDPSLIEDVCIAKKSRIGPCVDALLSLSE 
 
Poly 467: chr13 580045 
MB220:     TAAAACGTGCAAAGCATAAA:G:TTGGAGGTGCGAATATAGTT 
BJ4741:    TAAAACGTGCAAAGCATAAA:C:TTGGAGGTGCGAATATAGTT 
genome:    TAAAACGTGCAAAGCATAAA:C:TTGGAGGTGCGAATATAGTT 
Overlapping gene(s): 
Locus YMR162C 
Alias DNF3 
Name YMR162C 
Note Aminophospholipid translocase (flippase) that maintains membrane lipid asymmetry in post-Golgi 
secretory vesicles; localizes to the trans-Golgi network; likely involved in protein transport; type 4 P-
type ATPase 
Ontology_term GO:0045332 
dbxref SGD:S000004772 
gene DNF3 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YMR162C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 3854) 
ATGGGCATAGCTGATGGGCAAAGAAGAAGATCTTCATCACTACGAACGCAGATGTTCAACAAGCATTTGTATGATAAATATCGCGGAAGAACTGATGATGAGATA
GAGTTAGAAGATATAAATGAGAGTAAGACGTTCTCCGGTAGCGATAATAACGATAAAGATGACAGAGATGAAACAAGCGGCAATTATGCTGCTGAAGAGGATTAT
GAAATGGAAGAGTATGGTAGTCCTGATGTGTCATATAGCATTATCACTAAAATACTTGATACTATCCTAGATCGAAGGAGGACGTTCCATTCGAAAGACGGTAGA
CATATTCCGATTATATTAGATCATAATGCAATTGAATACAAACAAGCTGCTACTAAAAGGGATGGTCATTTGATAGACGAAAGGTTCAACAAGCCTTACTGCGAC
AACCGAATAACTTCATCAAGATATACATTCTATTCCTTTTTGCCTAGACAGTTGTATGCACAATTTTCAAAGTTAGCCAATACTTATTTTTTCATTGTCGCAGTA
TTACAAATGATACCTGGATGGTCTACAACTGGTACTTATACAACTATTATCCCCTTATGTGTATTTATGGGTATATCCATGACAAGAGAGGCTTGGGACGATTTC
AGGAGACATCGTTTAGATAAGGAAGAGAACAATAAACCAGTGGGAGTGTTGGTTAAAGATGGAAATAATGACGCACAAGAAGTTTATACACTACCAAGTAGTGTT
GTCTCATCCACTGCATATCTAACTAAATCGGCCGCTGCTGAAAATAATCCACCTTTAAACGATGATCGGAACTCCTCTCAAGGACACTTCTTAGACACGCACTTC
AATAACTTTGAACTACTCAAGAATAAATACAATGTTCATATTCATCAAAAGAAGTGGGAAAAACTTCGTGTTGGAGACTTCGTACTTCTCACACAAGATGATTGG
GTACCTGCAGATCTGCTTTTATTGACATGTGACGGCGAAAATAGCGAATGTTTCGTTGAAACGATGGCTTTAGATGGCGAAACAAATTTGAAAAGTAAACAACCC
CATCCAGAATTAAATAAGTTAACCAAAGCCGCATCAGGTCTTGCAAATATTAATGCTCAAGTTACCGTGGAAGATCCCAATATTGATTTATATAATTTTGAAGGT
AATCTTGAATTGAAAAACCATCGCAATGATACCATAATGAAATACCCTCTAGGTCCTGATAATGTCATTTATCGTGGTAGTATTTTGAGGAATACTCAAAATGTT
GTTGGTATGGTCATTTTCAGTGGTGAGGAAACAAAAATCAGAATGAATGCTTTAAAAAACCCAAGAACGAAAGCCCCTAAGCTACAAAGGAAGATAAATATGATT
ATCGTGTTTATGGTGTTTGTCGTTGCCACAATATCTTTATTTTCTTATCTTGGCCATGTTTTGCATAAGAAAAAATATATCGACCAGAACAAAGCATGGTATCTA
TTTCAGGCAGATGCTGGCGTAGCACCCACAATAATGTCTTTTATCATCATGTATAACACTGTGATTCCTTTGTCCCTATATGTAACAATGGAAATTATCAAGGTA
GTCCAAAGTAAAATGATGGAATGGGACATAGACATGTACCATGCAGAAACGAACACGCCATGCGAATCGAGAACTGCCACCATTCTGGAGGAATTGGGGCAAGTA
TCTTATATTTTTAGTGATAAAACCGGAACGCTGACGGATAATAAGATGATATTTCGGAAATTTTCTTTATGTGGATCATCTTGGCTGCATAATGTAGATCTCGGT
AATTCTGAGGATAACTTTGAAGACAACAGAGACAATACGAACTCCTTGAGACTACCACCAAAAGCTCACAACGGCTCTAGTATAGACGTTGTTTCCATTGGAGAT
CAAAATGTTCTTGATCGGTTAGGATTTTCGGACGCACCAATTGAAAAAGGGCATCGTCCATCTTTGGACAACTTTCCTAAATCTAGGAATTCTATTGAATATAAG
GGAAATTCATCAGCAATTTATACAGGCCGTCCCAGTATGAGATCACTTTTTGGGAAAGATAATTCACATCTAAGTAAACAAGCTTCGGTTATTTCACCCTCCGAG
ACATTTTCGGAGAACATTAAAAGTTCGTTTGATTTAATTCAGTTTATTCAAAGATATCCGACCGCCCTGTTTTCTCAAAAGGCTAAATTTTTCTTCTTATCATTA
GCTCTTTGTCATAGCTGTCTTCCCAAAAAAACTCATAACGAATCAATAGGAGAAGACTCCATAGAGTATCAGTCTTCATCTCCAGATGAATTAGCACTAGTAACC
GCTGCTAGAGACCTTGGTTATATTGTATTGAATAGAAATGCACAGATTTTGACCATTAAAACTTTTCCAGACGGTTTTGACGGTGAAGCAAAATTGGAAAATTAT
GAAATTTTGAACTATATTGACTTCAATTCTCAAAGAAAGAGAATGTCTGTTCTTGTACGTATGCCAAATCAACCAAATCAAGTTCTTTTAATTTGCAAAGGTGCT
GATAACGTTATTATGGAGCGTTTACATGATCGCGAATTGGCTGCCAAAAAAATGGCAGACATATGCACCAGTACCAAAGAACGTAAAGACGCAGAAGCAGAGCTG
GTTCTCCAGCAAAGAAAGTCTCTGGAAAGAATGGTAGATGAAGAGGCTATGGCCAGGACCTCATTGAGAAATTCTTTGTCTAGCGTACCGAGAGCAAGTTTATCA
TTGCAGGCAGTGAGAAAAAGTCTTTCAATGAAGAACAGCAGGACCCGTGATCCAGAGAAACAAATTGACTCCATTGATCAATTTCTAGAAACGGTCAAGAAATCT
GATCAGGAGATTGGCAGCGTTGTAAATAAAAGCAGGAAGTCACTCCATAAGCAACAAATAGAAAAATATGGGCCGCGAATTTCGATAGATGGAACACATTTTCCG
AACAACAATGTCCCAATAGACACAAGAAAAGAAGGACTACAGCATGATTACGATACAGAAATTTTGGAGCACATTGGAAGCGATGAGTTAATTTTGAATGAAGAG
TATGTTATTGAAAGAACTTTGCAAGCCATCGATGAGTTTTCGACTGAAGGCTTAAGAACTCTGGTCTATGCTTACAAATGGATCGATATTGGGCAGTATGAAAAT
TGGAATAAACGCTATCACCAAGCCAAAACCTCCCTTACTGATAGAAAAATCAAAGTCGATGAGGCAGGTGCAGAAATCGAGGATGGTTTAAATCTGTTAGGGGTA
ACTGCAATCGAAGACAAGTTACAAGACGGCGTTTCAGAAGCTATAGAAAAGATCAGAAGAGCCGGTATAAAAATGTGGATGCTAACAGGGGATAAAAGGGAAACG
GCTATAAATATAGGGTATTCGTGTATGTTAATCAAAGATTATTCTACGGTAGTCATTTTAACTACTACTGATGAAAATATTATATCAAAGATGAATGCGGTTTCT
CAAGAAGTTGATTCCGGAAACATAGCACACTGCGTTGTTGTAATTGACGGTGCCACGATGGCCATGTTTGAAGGAAATCCTACATACATGTCTGTATTTGTTGAG
CTTTGCACTAAAACAGACTCGGTAATATGTTGCCGTGCTTCACCTTCTCAAAAAGCCCTTATGGTTTCCAACATAAGAAATACCGATCCAAACTTAGTCACGTTG
GCAATAGGTGATGGTGCGAATGATATTGCCATGATACAATCTGCCGATATAGGTGTTGGAATAGCCGGTAAGGAGGGATTGCAAGCATCTAGAGTATCTGATTAT
TCTATTGGCCAATTTCGGTTTCTCTTGAAATTGTTATTTGTTCATGGGCGTTATAACTATATTCGCACCTCCAAGTTTATGCTTTGCACGTTTTACAAAGAAATT
ACGTTTTACTTTACGCAGTTGATATATCAAAGATATACAATGTTTTCAGGCTCCTCTCTATATGAGCCATGGTCATTGTCCATGTTCAATACTCTATTCACATCA
CTACCGGTTCTATGTATTGGTATGTTTGAGAAAGACTTGAAACCAATGACTCTACTAACAGTCCCTGAATTATATTCGTACGGGCGCCTTTCACAAGGTTTTAAT
TGGTTAATATTCATGGAGTGGGTTATCTTGGCAACTACGAATTCTCTTATCATTACATTTTTAAATGTTGTAATGTGGGGTATGAGTTCTCTTTCAGATAACACT
ATGTATCCTCTAGGTCTCATCAATTTCACAGCCATTGTTGCCTTAATTAACGTTAAATCCCAATTTGTTGAAATGCACAATAGGAATTGGCTGGCTTTTACTTCT
GTAGTTCTATCCTGTGGAGGTTGGTTAGTGTGGTGTTGTGCCCTTCCTATTTTGAATAATACTGACCAAATATATGATGTAGCATATGGCTTTTACAATCATTTT
GGTAAAGACATTACATTCTGGTGTACTAGCTTGGTGTTGGCACTGTTACCTATCACTTTAGATATAGTTTACAAAACATTCAAAGTTATGATATGGCCATCAGAT
TCTGATATTTTTGCTGAGCTGGAACAAAAAAGTGATATCAGAAAGAAGCTGGAACTAGGAGCCTATAGCGAAATGAGGCAAGGATGGACGTGGGATAAAGATCCC
AGTACTTTCACAAGGTACACAGACAAAGTTCTTTCAAGGCCAAGAACTAATTCACGTGCAAGTGCAAAAACTCATAACAGCAGCATATATTCAATGTCAAATGGG
AATGTAGACCATTCCTCAAAAAAAAATTTCTTTGGAAACTCTTCTAAAAAGAGCTCTGAACGATACGAGGTATTACCTAGTGGCAAGTTAATCAAGCGACCATCC
TTGAAAACACAAAGCAGTAAAGACAGTATTGGCGGCAATATAACTACTAAACTGACGAAGAAACTGAAGCTTCCATCGAGGAATGTGGAAGATGAAGATGTGAAC
CAGATTATTCAGGCAAGGCTAAAGGATCTGGAGTAA 
ATGGGCATAGCTGATGGGCAAAGAAGAAGATCTTCATCACTACGAACGCAGATGTTCAACAAGCATTTGTATGATAAATATCGCGGAAGAACTGATGATGAGATA
GAGTTAGAAGATATAAATGAGAGTAAGACGTTCTCCGGTAGCGATAATAACGATAAAGATGACAGAGATGAAACAAGCGGCAATTATGCTGCTGAAGAGGATTAT
GAAATGGAAGAGTATGGTAGTCCTGATGTGTCATATAGCATTATCACTAAAATACTTGATACTATCCTAGATCGAAGGAGGACGTTCCATTCGAAAGACGGTAGA
CATATTCCGATTATATTAGATCATAATGCAATTGAATACAAACAAGCTGCTACTAAAAGGGATGGTCATTTGATAGACGAAAGGTTCAACAAGCCTTACTGCGAC
AACCGAATAACTTCATCAAGATATACATTCTATTCCTTTTTGCCTAGACAGTTGTATGCACAATTTTCAAAGTTAGCCAATACTTATTTTTTCATTGTCGCAGTA
TTACAAATGATACCTGGATGGTCTACAACTGGTACTTATACAACTATTATCCCCTTATGTGTATTTATGGGTATATCCATGACAAGAGAGGCTTGGGACGATTTC
AGGAGACATCGTTTAGATAAGGAAGAGAACAATAAACCAGTGGGAGTGTTGGTTAAAGATGGAAATAATGACGCACAAGAAGTTTATACACTACCAAGTAGTGTT
GTCTCATCCACTGCATATCTAACTAAATCGGCCGCTGCTGAAAATAATCCACCTTTAAACGATGATCGGAACTCCTCTCAAGGACACTTCTTAGACACGCACTTC
AATAACTTTGAACTACTCAAGAATAAATACAATGTTCATATTCATCAAAAGAAGTGGGAAAAACTTCGTGTTGGAGACTTCGTACTTCTCACACAAGATGATTGG
GTACCTGCAGATCTGCTTTTATTGACATGTGACGGCGAAAATAGCGAATGTTTCGTTGAAACGATGGCTTTAGATGGCGAAACAAATTTGAAAAGTAAACAACCC
CATCCAGAATTAAATAAGTTAACCAAAGCCGCATCAGGTCTTGCAAATATTAATGCTCAAGTTACCGTGGAAGATCCCAATATTGATTTATATAATTTTGAAGGT
AATCTTGAATTGAAAAACCATCGCAATGATACCATAATGAAATACCCTCTAGGTCCTGATAATGTCATTTATCGTGGTAGTATTTTGAGGAATACTCAAAATGTT
GTTGGTATGGTCATTTTCAGTGGTGAGGAAACAAAAATCAGAATGAATGCTTTAAAAAACCCAAGAACGAAAGCCCCTAAGCTACAAAGGAAGATAAATATGATT
ATCGTGTTTATGGTGTTTGTCGTTGCCACAATATCTTTATTTTCTTATCTTGGCCATGTTTTGCATAAGAAAAAATATATCGACCAGAACAAAGCATGGTATCTA
TTTCAGGCAGATGCTGGCGTAGCACCCACAATAATGTCTTTTATCATCATGTATAACACTGTGATTCCTTTGTCCCTATATGTAACAATGGAAATTATCAAGGTA
GTCCAAAGTAAAATGATGGAATGGGACATAGACATGTACCATGCAGAAACGAACACGCCATGCGAATCGAGAACTGCCACCATTCTGGAGGAATTGGGGCAAGTA
TCTTATATTTTTAGTGATAAAACCGGAACGCTGACGGATAATAAGATGATATTTCGGAAATTTTCTTTATGTGGATCATCTTGGCTGCATAATGTAGATCTCGGT
AATTCTGAGGATAACTTTGAAGACAACAGAGACAATACGAACTCCTTGAGACTACCACCAAAAGCTCACAACGGCTCTAGTATAGACGTTGTTTCCATTGGAGAT
CAAAATGTTCTTGATCGGTTAGGATTTTCGGACGCACCAATTGAAAAAGGGCATCGTCCATCTTTGGACAACTTTCCTAAATCTAGGAATTCTATTGAATATAAG
GGAAATTCATCAGCAATTTATACAGGCCGTCCCAGTATGAGATCACTTTTTGGGAAAGATAATTCACATCTAAGTAAACAAGCTTCGGTTATTTCACCCTCCGAG
ACATTTTCGGAGAACATTAAAAGTTCGTTTGATTTAATTCAGTTTATTCAAAGATATCCGACCGCCCTGTTTTCTCAAAAGGCTAAATTTTTCTTCTTATCATTA
GCTCTTTGTCATAGCTGTCTTCCCAAAAAAACTCATAACGAATCAATAGGAGAAGACTCCATAGAGTATCAGTCTTCATCTCCAGATGAATTAGCACTAGTAACC
GCTGCTAGAGACCTTGGTTATATTGTATTGAATAGAAATGCACAGATTTTGACCATTAAAACTTTTCCAGACGGTTTTGACGGTGAAGCAAAATTGGAAAATTAT
GAAATTTTGAACTATATTGACTTCAATTCTCAAAGAAAGAGAATGTCTGTTCTTGTACGTATGCCAAATCAACCAAATCAAGTTCTTTTAATTTGCAAAGGTGCT
GATAACGTTATTATGGAGCGTTTACATGATCGCGAATTGGCTGCCAAAAAAATGGCAGACATATGCACCAGTACCAAAGAACGTAAAGACGCAGAAGCAGAGCTG
GTTCTCCAGCAAAGAAAGTCTCTGGAAAGAATGGTAGATGAAGAGGCTATGGCCAGGACCTCATTGAGAAATTCTTTGTCTAGCGTACCGAGAGCAAGTTTATCA
TTGCAGGCAGTGAGAAAAAGTCTTTCAATGAAGAACAGCAGGACCCGTGATCCAGAGAAACAAATTGACTCCATTGATCAATTTCTAGAAACGGTCAAGAAATCT
GATCAGGAGATTGGCAGCGTTGTAAATAAAAGCAGGAAGTCACTCCATAAGCAACAAATAGAAAAATATGGGCCGCGAATTTCGATAGATGGAACACATTTTCCG
AACAACAATGTCCCAATAGACACAAGAAAAGAAGGACTACAGCATGATTACGATACAGAAATTTTGGAGCACATTGGAAGCGATGAGTTAATTTTGAATGAAGAG
TATGTTATTGAAAGAACTTTGCAAGCCATCGATGAGTTTTCGACTGAAGGCTTAAGAACTCTGGTCTATGCTTACAAATGGATCGATATTGGGCAGTATGAAAAT
TGGAATAAACGCTATCACCAAGCCAAAACCTCCCTTACTGATAGAAAAATCAAAGTCGATGAGGCAGGTGCAGAAATCGAGGATGGTTTAAATCTGTTAGGGGTA
ACTGCAATCGAAGACAAGTTACAAGACGGCGTTTCAGAAGCTATAGAAAAGATCAGAAGAGCCGGTATAAAAATGTGGATGCTAACAGGGGATAAAAGGGAAACG
GCTATAAATATAGGGTATTCGTGTATGTTAATCAAAGATTATTCTACGGTAGTCATTTTAACTACTACTGATGAAAATATTATATCAAAGATGAATGCGGTTTCT
CAAGAAGTTGATTCCGGAAACATAGCACACTGCGTTGTTGTAATTGACGGTGCCACGATGGCCATGTTTGAAGGAAATCCTACATACATGTCTGTATTTGTTGAG
CTTTGCACTAAAACAGACTCGGTAATATGTTGCCGTGCTTCACCTTCTCAAAAAGCCCTTATGGTTTCCAACATAAGAAATACCGATCCAAACTTAGTCACGTTG
GCAATAGGTGATGGTGCGAATGATATTGCCATGATACAATCTGCCGATATAGGTGTTGGAATAGCCGGTAAGGAGGGATTGCAAGCATCTAGAGTATCTGATTAT
TCTATTGGCCAATTTCGGTTTCTCTTGAAATTGTTATTTGTTCATGGGCGTTATAACTATATTCGCACCTCCAACTTTATGCTTTGCACGTTTTACAAAGAAATT
ACGTTTTACTTTACGCAGTTGATATATCAAAGATATACAATGTTTTCAGGCTCCTCTCTATATGAGCCATGGTCATTGTCCATGTTCAATACTCTATTCACATCA
CTACCGGTTCTATGTATTGGTATGTTTGAGAAAGACTTGAAACCAATGACTCTACTAACAGTCCCTGAATTATATTCGTACGGGCGCCTTTCACAAGGTTTTAAT
TGGTTAATATTCATGGAGTGGGTTATCTTGGCAACTACGAATTCTCTTATCATTACATTTTTAAATGTTGTAATGTGGGGTATGAGTTCTCTTTCAGATAACACT
ATGTATCCTCTAGGTCTCATCAATTTCACAGCCATTGTTGCCTTAATTAACGTTAAATCCCAATTTGTTGAAATGCACAATAGGAATTGGCTGGCTTTTACTTCT
GTAGTTCTATCCTGTGGAGGTTGGTTAGTGTGGTGTTGTGCCCTTCCTATTTTGAATAATACTGACCAAATATATGATGTAGCATATGGCTTTTACAATCATTTT
GGTAAAGACATTACATTCTGGTGTACTAGCTTGGTGTTGGCACTGTTACCTATCACTTTAGATATAGTTTACAAAACATTCAAAGTTATGATATGGCCATCAGAT
TCTGATATTTTTGCTGAGCTGGAACAAAAAAGTGATATCAGAAAGAAGCTGGAACTAGGAGCCTATAGCGAAATGAGGCAAGGATGGACGTGGGATAAAGATCCC
AGTACTTTCACAAGGTACACAGACAAAGTTCTTTCAAGGCCAAGAACTAATTCACGTGCAAGTGCAAAAACTCATAACAGCAGCATATATTCAATGTCAAATGGG
AATGTAGACCATTCCTCAAAAAAAAATTTCTTTGGAAACTCTTCTAAAAAGAGCTCTGAACGATACGAGGTATTACCTAGTGGCAAGTTAATCAAGCGACCATCC
TTGAAAACACAAAGCAGTAAAGACAGTATTGGCGGCAATATAACTACTAAACTGACGAAGAAACTGAAGCTTCCATCGAGGAATGTGGAAGATGAAGATGTGAAC
CAGATTATTCAGGCAAGGCTAAAGGATCTGGAGTAA 
WT aa sequence 1656 aa vs Sample aa sequence 1656 aa (mutation position 1285) 
MGIADGQRRRSSSLRTQMFNKHLYDKYRGRTDDEIELEDINESKTFSGSDNNDKDDRDETSGNYAAEEDYEMEEYGSPDVSYSIITKILDTILDRRRTFHSKDGR
HIPIILDHNAIEYKQAATKRDGHLIDERFNKPYCDNRITSSRYTFYSFLPRQLYAQFSKLANTYFFIVAVLQMIPGWSTTGTYTTIIPLCVFMGISMTREAWDDF
RRHRLDKEENNKPVGVLVKDGNNDAQEVYTLPSSVVSSTAYLTKSAAAENNPPLNDDRNSSQGHFLDTHFNNFELLKNKYNVHIHQKKWEKLRVGDFVLLTQDDW
VPADLLLLTCDGENSECFVETMALDGETNLKSKQPHPELNKLTKAASGLANINAQVTVEDPNIDLYNFEGNLELKNHRNDTIMKYPLGPDNVIYRGSILRNTQNV
VGMVIFSGEETKIRMNALKNPRTKAPKLQRKINMIIVFMVFVVATISLFSYLGHVLHKKKYIDQNKAWYLFQADAGVAPTIMSFIIMYNTVIPLSLYVTMEIIKV
VQSKMMEWDIDMYHAETNTPCESRTATILEELGQVSYIFSDKTGTLTDNKMIFRKFSLCGSSWLHNVDLGNSEDNFEDNRDNTNSLRLPPKAHNGSSIDVVSIGD
QNVLDRLGFSDAPIEKGHRPSLDNFPKSRNSIEYKGNSSAIYTGRPSMRSLFGKDNSHLSKQASVISPSETFSENIKSSFDLIQFIQRYPTALFSQKAKFFFLSL
ALCHSCLPKKTHNESIGEDSIEYQSSSPDELALVTAARDLGYIVLNRNAQILTIKTFPDGFDGEAKLENYEILNYIDFNSQRKRMSVLVRMPNQPNQVLLICKGA
DNVIMERLHDRELAAKKMADICTSTKERKDAEAELVLQQRKSLERMVDEEAMARTSLRNSLSSVPRASLSLQAVRKSLSMKNSRTRDPEKQIDSIDQFLETVKKS
DQEIGSVVNKSRKSLHKQQIEKYGPRISIDGTHFPNNNVPIDTRKEGLQHDYDTEILEHIGSDELILNEEYVIERTLQAIDEFSTEGLRTLVYAYKWIDIGQYEN
WNKRYHQAKTSLTDRKIKVDEAGAEIEDGLNLLGVTAIEDKLQDGVSEAIEKIRRAGIKMWMLTGDKRETAINIGYSCMLIKDYSTVVILTTTDENIISKMNAVS
QEVDSGNIAHCVVVIDGATMAMFEGNPTYMSVFVELCTKTDSVICCRASPSQKALMVSNIRNTDPNLVTLAIGDGANDIAMIQSADIGVGIAGKEGLQASRVSDY
SIGQFRFLLKLLFVHGRYNYIRTSKFMLCTFYKEITFYFTQLIYQRYTMFSGSSLYEPWSLSMFNTLFTSLPVLCIGMFEKDLKPMTLLTVPELYSYGRLSQGFN
WLIFMEWVILATTNSLIITFLNVVMWGMSSLSDNTMYPLGLINFTAIVALINVKSQFVEMHNRNWLAFTSVVLSCGGWLVWCCALPILNNTDQIYDVAYGFYNHF
GKDITFWCTSLVLALLPITLDIVYKTFKVMIWPSDSDIFAELEQKSDIRKKLELGAYSEMRQGWTWDKDPSTFTRYTDKVLSRPRTNSRASAKTHNSSIYSMSNG
NVDHSSKKNFFGNSSKKSSERYEVLPSGKLIKRPSLKTQSSKDSIGGNITTKLTKKLKLPSRNVEDEDVNQIIQARLKDLE 
MGIADGQRRRSSSLRTQMFNKHLYDKYRGRTDDEIELEDINESKTFSGSDNNDKDDRDETSGNYAAEEDYEMEEYGSPDVSYSIITKILDTILDRRRTFHSKDGR
HIPIILDHNAIEYKQAATKRDGHLIDERFNKPYCDNRITSSRYTFYSFLPRQLYAQFSKLANTYFFIVAVLQMIPGWSTTGTYTTIIPLCVFMGISMTREAWDDF
RRHRLDKEENNKPVGVLVKDGNNDAQEVYTLPSSVVSSTAYLTKSAAAENNPPLNDDRNSSQGHFLDTHFNNFELLKNKYNVHIHQKKWEKLRVGDFVLLTQDDW
VPADLLLLTCDGENSECFVETMALDGETNLKSKQPHPELNKLTKAASGLANINAQVTVEDPNIDLYNFEGNLELKNHRNDTIMKYPLGPDNVIYRGSILRNTQNV
VGMVIFSGEETKIRMNALKNPRTKAPKLQRKINMIIVFMVFVVATISLFSYLGHVLHKKKYIDQNKAWYLFQADAGVAPTIMSFIIMYNTVIPLSLYVTMEIIKV
VQSKMMEWDIDMYHAETNTPCESRTATILEELGQVSYIFSDKTGTLTDNKMIFRKFSLCGSSWLHNVDLGNSEDNFEDNRDNTNSLRLPPKAHNGSSIDVVSIGD
QNVLDRLGFSDAPIEKGHRPSLDNFPKSRNSIEYKGNSSAIYTGRPSMRSLFGKDNSHLSKQASVISPSETFSENIKSSFDLIQFIQRYPTALFSQKAKFFFLSL
ALCHSCLPKKTHNESIGEDSIEYQSSSPDELALVTAARDLGYIVLNRNAQILTIKTFPDGFDGEAKLENYEILNYIDFNSQRKRMSVLVRMPNQPNQVLLICKGA
DNVIMERLHDRELAAKKMADICTSTKERKDAEAELVLQQRKSLERMVDEEAMARTSLRNSLSSVPRASLSLQAVRKSLSMKNSRTRDPEKQIDSIDQFLETVKKS
DQEIGSVVNKSRKSLHKQQIEKYGPRISIDGTHFPNNNVPIDTRKEGLQHDYDTEILEHIGSDELILNEEYVIERTLQAIDEFSTEGLRTLVYAYKWIDIGQYEN
WNKRYHQAKTSLTDRKIKVDEAGAEIEDGLNLLGVTAIEDKLQDGVSEAIEKIRRAGIKMWMLTGDKRETAINIGYSCMLIKDYSTVVILTTTDENIISKMNAVS
QEVDSGNIAHCVVVIDGATMAMFEGNPTYMSVFVELCTKTDSVICCRASPSQKALMVSNIRNTDPNLVTLAIGDGANDIAMIQSADIGVGIAGKEGLQASRVSDY
SIGQFRFLLKLLFVHGRYNYIRTSNFMLCTFYKEITFYFTQLIYQRYTMFSGSSLYEPWSLSMFNTLFTSLPVLCIGMFEKDLKPMTLLTVPELYSYGRLSQGFN
WLIFMEWVILATTNSLIITFLNVVMWGMSSLSDNTMYPLGLINFTAIVALINVKSQFVEMHNRNWLAFTSVVLSCGGWLVWCCALPILNNTDQIYDVAYGFYNHF
GKDITFWCTSLVLALLPITLDIVYKTFKVMIWPSDSDIFAELEQKSDIRKKLELGAYSEMRQGWTWDKDPSTFTRYTDKVLSRPRTNSRASAKTHNSSIYSMSNG
NVDHSSKKNFFGNSSKKSSERYEVLPSGKLIKRPSLKTQSSKDSIGGNITTKLTKKLKLPSRNVEDEDVNQIIQARLKDLE 
 
Poly 468: chr13 622338 
MB220:     CCCTATCATTAGCGGAAATT:T:TCTCCTTGAATATAGGATCC 
BJ4741:    CCCTATCATTAGCGGAAATT:G:TCTCCTTGAATATAGGATCC 
genome:    CCCTATCATTAGCGGAAATT:G:TCTCCTTGAATATAGGATCC 
Overlapping gene(s): 
Locus YMR180C 
Alias CTH1 
Name YMR180C 
Note RNA 5'-triphosphatase, localizes to both the nucleus and cytoplasm 
Ontology_term GO:0006396 
dbxref SGD:S000004792 
gene CTL1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YMR180C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 853) 
ATGTCTGACCAACCCGAGACTCCTTCCAATAGTAGAAATTCTCATGAAAATGTTGGCGCAAAGAAAGCTGACGCTAATGTTGCCTCGAAATTCAGAAGCTTGCAT
ATCTCTGAAACCACTAAGCCATTAACATCAACTAGAGCTTTATACAAAACCACAAGAAACAATTCAAGAGGTGCGACAGAATTCCATAAACATGTTTGTAAGTTA
GCATGGAAATATCTTGCTTGTATTGATAAATCGTCGATATCACACATTGAAATCGAAATGAAATTTGGTGTTATAACAGACAAAAGGACACATCGCAGGATGACA
CCACACAACAAGCCCTTTATTGTTCAAAACAGAAATGGCCGCTTAGTGTCTAACGTTCCTGAGCAAATGTTCTCGAGTTTCCAGGAGCTACTCCGCTCAAAATCG
GAGAATCCAAGTAAATGTGCCCCAAGAGTAGTAAAACAGGTACAAAAGTATACGAAAGATTCTATATATAACTGCAACAATGCCTCGAAAGTTGGCAAATTAACT
TCATGGCGTTGTTCGGAAGACCTTAGAAACAAAGAACTTAAACTTACTTACATCAAAAAGGTCCGGGTCAAGGATTTTCTCATTCGCTATCCTCAAAGTTCATTA
GACGCTAAAATTAGCATCAGCCTTGAAGTGCCTGAATACGAAACTTCTGCCGCTTTCAGGAATGGCTTTATTTTACAAAGAACCAAAAGCCGTTCCACCTACACC
TTTAATGATAAAATGCCTTTACACTTGGATTTGACAAAGGTTACTACCACGCGAAGGAACTCCCATCAATACACGTCCCATGAAGTGGAGGTAGAAATGGATCCT
ATATTCAAGGAGACAATTTCCGCTAATGATAGGGAGAAGTTTAATGAGTATATGTGCTCGTTTTTGAATGCCAGCGACCTTATACGTAAGGCTGCAGAACGCGAT
AACATGTTAACGACATGA 
ATGTCTGACCAACCCGAGACTCCTTCCAATAGTAGAAATTCTCATGAAAATGTTGGCGCAAAGAAAGCTGACGCTAATGTTGCCTCGAAATTCAGAAGCTTGCAT
ATCTCTGAAACCACTAAGCCATTAACATCAACTAGAGCTTTATACAAAACCACAAGAAACAATTCAAGAGGTGCGACAGAATTCCATAAACATGTTTGTAAGTTA
GCATGGAAATATCTTGCTTGTATTGATAAATCGTCGATATCACACATTGAAATCGAAATGAAATTTGGTGTTATAACAGACAAAAGGACACATCGCAGGATGACA
CCACACAACAAGCCCTTTATTGTTCAAAACAGAAATGGCCGCTTAGTGTCTAACGTTCCTGAGCAAATGTTCTCGAGTTTCCAGGAGCTACTCCGCTCAAAATCG
GAGAATCCAAGTAAATGTGCCCCAAGAGTAGTAAAACAGGTACAAAAGTATACGAAAGATTCTATATATAACTGCAACAATGCCTCGAAAGTTGGCAAATTAACT
TCATGGCGTTGTTCGGAAGACCTTAGAAACAAAGAACTTAAACTTACTTACATCAAAAAGGTCCGGGTCAAGGATTTTCTCATTCGCTATCCTCAAAGTTCATTA
GACGCTAAAATTAGCATCAGCCTTGAAGTGCCTGAATACGAAACTTCTGCCGCTTTCAGGAATGGCTTTATTTTACAAAGAACCAAAAGCCGTTCCACCTACACC
TTTAATGATAAAATGCCTTTACACTTGGATTTGACAAAGGTTACTACCACGCGAAGGAACTCCCATCAATACACGTCCCATGAAGTGGAGGTAGAAATGGATCCT
ATATTCAAGGAGAAAATTTCCGCTAATGATAGGGAGAAGTTTAATGAGTATATGTGCTCGTTTTTGAATGCCAGCGACCTTATACGTAAGGCTGCAGAACGCGAT
AACATGTTAACGACATGA 
WT aa sequence 320 aa vs Sample aa sequence 320 aa (mutation position 285) 
MSDQPETPSNSRNSHENVGAKKADANVASKFRSLHISETTKPLTSTRALYKTTRNNSRGATEFHKHVCKLAWKYLACIDKSSISHIEIEMKFGVITDKRTHRRMT
PHNKPFIVQNRNGRLVSNVPEQMFSSFQELLRSKSENPSKCAPRVVKQVQKYTKDSIYNCNNASKVGKLTSWRCSEDLRNKELKLTYIKKVRVKDFLIRYPQSSL
DAKISISLEVPEYETSAAFRNGFILQRTKSRSTYTFNDKMPLHLDLTKVTTTRRNSHQYTSHEVEVEMDPIFKETISANDREKFNEYMCSFLNASDLIRKAAERD
NMLTT 
MSDQPETPSNSRNSHENVGAKKADANVASKFRSLHISETTKPLTSTRALYKTTRNNSRGATEFHKHVCKLAWKYLACIDKSSISHIEIEMKFGVITDKRTHRRMT
PHNKPFIVQNRNGRLVSNVPEQMFSSFQELLRSKSENPSKCAPRVVKQVQKYTKDSIYNCNNASKVGKLTSWRCSEDLRNKELKLTYIKKVRVKDFLIRYPQSSL
DAKISISLEVPEYETSAAFRNGFILQRTKSRSTYTFNDKMPLHLDLTKVTTTRRNSHQYTSHEVEVEMDPIFKEKISANDREKFNEYMCSFLNASDLIRKAAERD
NMLTT 
 
Poly 469: chr13 630483 
MB220:     GAAGTATTTAATTGATCTTG:A:TACTCAGCTACCCTACATAT 
BJ4741:    GAAGTATTTAATTGATCTTG:G:TACTCAGCTACCCTACATAT 
genome:    GAAGTATTTAATTGATCTTG:A:TACTCAGCTACCCTACATAT 
Overlapping gene(s): 
Locus YMR185W 
Name YMR185W 
Note Putative protein of unknown function; essential gene required for viability 
Ontology_term GO:0008150 
dbxref SGD:S000004797 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YMR185W 
Strand 1 
Mutation in reference DNA 
Non-synonymous mutation 
Genomic vs Reference DNA (mutation position 1480) 
ATGAATGAGGATAAAGAGCAAAAGATCAACATACACGATATATTGAATACAAGACCGAAGCTCACCAAAAAGACAGCCCTAGATGTTTTCTTCGAAGATCTGGAT
GACAATGTAATTACTCCCATAAACGAATATGTTCTTGATTCAGGCTCATCATCATCCTCTTCCATTTATCAGGCGTTGAAGTGCTCAAATAACAATGAGTTTGTT
GCAGTACTTTTACAGAAATTCCAGAATTTGCACATTCACGTACTAGAACAGCAACGGAGGCTCATCGAAAGTAAAAGTGACTTATTGCCTATCTCATTGCATGAT
ATGAAATACGTAGACGAACTGATAAATCTTTTGATTATTCATGGTATAGATGCTAATTTGTCTCCTACGATGAAAATTCCATTCGATTCGAAAAGAATAAATACT
TTCAAGAAGGGCCAAAAAAGCGCAGAATATGAAACGCCTCGATGGCACACCATAAATAACGATACTTTATCTCAAGTCATAACTGTCTTTTATAATGTTCTAACT
AGTGAGAGGTCTTCTGACTACCTGAGAGAAATAATATCAAAAGGCAGTGCTTACGCAAACATTTTATTAGGTTTGATTGTGTTACATTTGCAGTTGCCTAATAGG
TACTCTTCACAAATGATTACAAATCTAGAAGATACTCAAGAAACTTATACTTTGTTTGGGGTTTACACTCTACTAGTAGAAACAATTCAAGACGAAAAGGTTAGG
GAGCCAATCCTTTCGAAGTTAACAACGTTAACTCTACGAAGACCGGAAAATGGTCTGATCAGCTTGATTGATTTCGTTTTGGGTGTGAGAGATGCTGAAGATATA
GATATTGAAAAGTTTAACCGTATCTACCAAATTTTGATGAGTAAGCCAAAAACAATGACAAATTTGCAATACTTGACGGAACTATTCAAGCAAATTTATGATGGT
CTCACCTTTGTGAACAGGCCTATCCTGGTCACTTGTTTGAACGGACTAATCCTTAAATTTTACCTGAGGAATAAGAGGATTGTTAACGATTTTTTGTTTAAGAAG
GTCCGCTCCATTATCTTTAATTCCCCGTTAACTGATCATACAGCAAAGGAACTGAACGATGTTATAAACGTTCTTATATCTTTATCCAAAAATTCTTCATCGGAT
TTGCTGAATGATTTAGTTACTAGTTGCCCTGATGAAGACGGTACTACGCCTGGACAGTTCTTTTTATATGTATGGATATATGCTCTTTTTTTGAAGAAAAACCAA
AAACTAGACCCATTAGAAATAAACAAATTGTCTATTTCAGATAATAAAAGCACAGACAGCATACATTTTCCAGAGCAATCTTCCTCAAAGTATTACGAGGTTGTA
TTATCATTATTAAAATCTCTAATAGTCATAACAGAAAATTTTCAATATCTAAATGTACTGAGCCTTAACTTACTGAATTTTGAGCACGAGAAATGGAAGTATTTA
ATTGATCTTGATACTCAGCTACCCTACATATCGGTTAAAAACACAGATATGGCAGAGTTGTTTTTCGAAAAAGGATCCAAAAACTCTCAAATTTCTGAGTTTCTT
CAAGATATGGACCTTTCGATAGAATTATTTATGGAATTTTTAGTGCTGCTAAATGATGAGGAACAATCAAAGACTTTATTTTTAGATATTCTGAAAAGATGGGTC
CATCATACAAAAAAAAGTGAAAAAAGATCTTCCGATAATCATAGCGGGATGCCAAGCGTTACAGATAACGCGTTAATACTCATGGACTTGAAACTTTTGGAATGT
ATGAACAACCGATTTAAAACCAAGATTGTTAATAAACCTAAGGACGTTCTTATTGTTATTGATCAATTGATAGATGTTGTTCAGGAAAAAGATGAAACAATACAG
GAAGTAGAAGCAGATTCTGACGACGAAGTTGAAGAAGGAGAAGAAACAGAAGAATTGGATCCAAATGAAAATTCTTCCTACAAAATTATCTTGCAGTTATTATCA
ACCGTCCTTTCAGAATCGTCCAGTAGTATATTATTGCAAAACAGTTATATATTGAAATCCATTTCTAGAAAATTACAATCTTTCAACACTAATGCTTCCGAAATA
GATGCATTATTGGCATCAATAGATAATATATTGATTAACGGACATACTACGGAAAGGAACGACAACATAGAAATTGAGATGGATGAGGAAAGGCTTGACAAAGCG
ATAACTAGTCTACATGATCCTTTAGTGCCCATAAAATCTTATGGTTTAACAGAACTACGTCATCTAGCTGAAAAGAAGTCTCCAGTAATTTCACTGGAAAAGGTG
TTGCAAATACATTTAGATTATTTAAAGAATATGGACCCTTTCATTTATCTCAACGTTATTAAAGGACTTACAACGCTATGTGAATTAGAGCCAGAAACCATATTG
CCTCTACTTGCAGAATTTTATGCTAACAAAAAAAAGAAAAACAGATTAGATGATGTGCTGAAAGTTGGAGAAGTGTTCATCAATTACATTCAACGTCAGAACGAA
TTGTTCCAGGGTAAATTGGCTTATCTGATTATAGATACCTGTCTTAGTATTGTGAGGCCAAATGATAGTAAACCATTGGACAATAGATGGCGTATGTCATCCATG
TCAATCTTAGGTATGTGCCTTCAAATCAACGCCAGGGGTGTCTCGGATAGAATTCGCGATATGCTGGATTGTGTATTTGGAATATTGCAATTAGAACAACCACAA
AATCATTTGAAGGACAAGGATGATTCTTTTTTGATGAGAAGAAGTGCCGTACACTTGATACATGATTTGTTGTACAGTACAGGATTTGATTTACTTCCCTTTGAG
TACAACTACGATAAGCTAAAAACACTATTATCTTACGTTCGTGATCAAGATGAAGATTACATGGTTTGTGAACAGATTGACAAGCTTTTAACCGTACTAGATAGT
TTATAA 
ATGAATGAGGATAAAGAGCAAAAGATCAACATACACGATATATTGAATACAAGACCGAAGCTCACCAAAAAGACAGCCCTAGATGTTTTCTTCGAAGATCTGGAT
GACAATGTAATTACTCCCATAAACGAATATGTTCTTGATTCAGGCTCATCATCATCCTCTTCCATTTATCAGGCGTTGAAGTGCTCAAATAACAATGAGTTTGTT
GCAGTACTTTTACAGAAATTCCAGAATTTGCACATTCACGTACTAGAACAGCAACGGAGGCTCATCGAAAGTAAAAGTGACTTATTGCCTATCTCATTGCATGAT
ATGAAATACGTAGACGAACTGATAAATCTTTTGATTATTCATGGTATAGATGCTAATTTGTCTCCTACGATGAAAATTCCATTCGATTCGAAAAGAATAAATACT
TTCAAGAAGGGCCAAAAAAGCGCAGAATATGAAACGCCTCGATGGCACACCATAAATAACGATACTTTATCTCAAGTCATAACTGTCTTTTATAATGTTCTAACT
AGTGAGAGGTCTTCTGACTACCTGAGAGAAATAATATCAAAAGGCAGTGCTTACGCAAACATTTTATTAGGTTTGATTGTGTTACATTTGCAGTTGCCTAATAGG
TACTCTTCACAAATGATTACAAATCTAGAAGATACTCAAGAAACTTATACTTTGTTTGGGGTTTACACTCTACTAGTAGAAACAATTCAAGACGAAAAGGTTAGG
GAGCCAATCCTTTCGAAGTTAACAACGTTAACTCTACGAAGACCGGAAAATGGTCTGATCAGCTTGATTGATTTCGTTTTGGGTGTGAGAGATGCTGAAGATATA
GATATTGAAAAGTTTAACCGTATCTACCAAATTTTGATGAGTAAGCCAAAAACAATGACAAATTTGCAATACTTGACGGAACTATTCAAGCAAATTTATGATGGT
CTCACCTTTGTGAACAGGCCTATCCTGGTCACTTGTTTGAACGGACTAATCCTTAAATTTTACCTGAGGAATAAGAGGATTGTTAACGATTTTTTGTTTAAGAAG
GTCCGCTCCATTATCTTTAATTCCCCGTTAACTGATCATACAGCAAAGGAACTGAACGATGTTATAAACGTTCTTATATCTTTATCCAAAAATTCTTCATCGGAT
TTGCTGAATGATTTAGTTACTAGTTGCCCTGATGAAGACGGTACTACGCCTGGACAGTTCTTTTTATATGTATGGATATATGCTCTTTTTTTGAAGAAAAACCAA
AAACTAGACCCATTAGAAATAAACAAATTGTCTATTTCAGATAATAAAAGCACAGACAGCATACATTTTCCAGAGCAATCTTCCTCAAAGTATTACGAGGTTGTA
TTATCATTATTAAAATCTCTAATAGTCATAACAGAAAATTTTCAATATCTAAATGTACTGAGCCTTAACTTACTGAATTTTGAGCACGAGAAATGGAAGTATTTA
ATTGATCTTGGTACTCAGCTACCCTACATATCGGTTAAAAACACAGATATGGCAGAGTTGTTTTTCGAAAAAGGATCCAAAAACTCTCAAATTTCTGAGTTTCTT
CAAGATATGGACCTTTCGATAGAATTATTTATGGAATTTTTAGTGCTGCTAAATGATGAGGAACAATCAAAGACTTTATTTTTAGATATTCTGAAAAGATGGGTC
CATCATACAAAAAAAAGTGAAAAAAGATCTTCCGATAATCATAGCGGGATGCCAAGCGTTACAGATAACGCGTTAATACTCATGGACTTGAAACTTTTGGAATGT
ATGAACAACCGATTTAAAACCAAGATTGTTAATAAACCTAAGGACGTTCTTATTGTTATTGATCAATTGATAGATGTTGTTCAGGAAAAAGATGAAACAATACAG
GAAGTAGAAGCAGATTCTGACGACGAAGTTGAAGAAGGAGAAGAAACAGAAGAATTGGATCCAAATGAAAATTCTTCCTACAAAATTATCTTGCAGTTATTATCA
ACCGTCCTTTCAGAATCGTCCAGTAGTATATTATTGCAAAACAGTTATATATTGAAATCCATTTCTAGAAAATTACAATCTTTCAACACTAATGCTTCCGAAATA
GATGCATTATTGGCATCAATAGATAATATATTGATTAACGGACATACTACGGAAAGGAACGACAACATAGAAATTGAGATGGATGAGGAAAGGCTTGACAAAGCG
ATAACTAGTCTACATGATCCTTTAGTGCCCATAAAATCTTATGGTTTAACAGAACTACGTCATCTAGCTGAAAAGAAGTCTCCAGTAATTTCACTGGAAAAGGTG
TTGCAAATACATTTAGATTATTTAAAGAATATGGACCCTTTCATTTATCTCAACGTTATTAAAGGACTTACAACGCTATGTGAATTAGAGCCAGAAACCATATTG
CCTCTACTTGCAGAATTTTATGCTAACAAAAAAAAGAAAAACAGATTAGATGATGTGCTGAAAGTTGGAGAAGTGTTCATCAATTACATTCAACGTCAGAACGAA
TTGTTCCAGGGTAAATTGGCTTATCTGATTATAGATACCTGTCTTAGTATTGTGAGGCCAAATGATAGTAAACCATTGGACAATAGATGGCGTATGTCATCCATG
TCAATCTTAGGTATGTGCCTTCAAATCAACGCCAGGGGTGTCTCGGATAGAATTCGCGATATGCTGGATTGTGTATTTGGAATATTGCAATTAGAACAACCACAA
AATCATTTGAAGGACAAGGATGATTCTTTTTTGATGAGAAGAAGTGCCGTACACTTGATACATGATTTGTTGTACAGTACAGGATTTGATTTACTTCCCTTTGAG
TACAACTACGATAAGCTAAAAACACTATTATCTTACGTTCGTGATCAAGATGAAGATTACATGGTTTGTGAACAGATTGACAAGCTTTTAACCGTACTAGATAGT
TTATAA 
WT aa sequence 981 aa vs Reference aa sequence 981 aa (mutation position 494) 
MNEDKEQKINIHDILNTRPKLTKKTALDVFFEDLDDNVITPINEYVLDSGSSSSSSIYQALKCSNNNEFVAVLLQKFQNLHIHVLEQQRRLIESKSDLLPISLHD
MKYVDELINLLIIHGIDANLSPTMKIPFDSKRINTFKKGQKSAEYETPRWHTINNDTLSQVITVFYNVLTSERSSDYLREIISKGSAYANILLGLIVLHLQLPNR
YSSQMITNLEDTQETYTLFGVYTLLVETIQDEKVREPILSKLTTLTLRRPENGLISLIDFVLGVRDAEDIDIEKFNRIYQILMSKPKTMTNLQYLTELFKQIYDG
LTFVNRPILVTCLNGLILKFYLRNKRIVNDFLFKKVRSIIFNSPLTDHTAKELNDVINVLISLSKNSSSDLLNDLVTSCPDEDGTTPGQFFLYVWIYALFLKKNQ
KLDPLEINKLSISDNKSTDSIHFPEQSSSKYYEVVLSLLKSLIVITENFQYLNVLSLNLLNFEHEKWKYLIDLDTQLPYISVKNTDMAELFFEKGSKNSQISEFL
QDMDLSIELFMEFLVLLNDEEQSKTLFLDILKRWVHHTKKSEKRSSDNHSGMPSVTDNALILMDLKLLECMNNRFKTKIVNKPKDVLIVIDQLIDVVQEKDETIQ
EVEADSDDEVEEGEETEELDPNENSSYKIILQLLSTVLSESSSSILLQNSYILKSISRKLQSFNTNASEIDALLASIDNILINGHTTERNDNIEIEMDEERLDKA
ITSLHDPLVPIKSYGLTELRHLAEKKSPVISLEKVLQIHLDYLKNMDPFIYLNVIKGLTTLCELEPETILPLLAEFYANKKKKNRLDDVLKVGEVFINYIQRQNE
LFQGKLAYLIIDTCLSIVRPNDSKPLDNRWRMSSMSILGMCLQINARGVSDRIRDMLDCVFGILQLEQPQNHLKDKDDSFLMRRSAVHLIHDLLYSTGFDLLPFE
YNYDKLKTLLSYVRDQDEDYMVCEQIDKLLTVLDSL 
MNEDKEQKINIHDILNTRPKLTKKTALDVFFEDLDDNVITPINEYVLDSGSSSSSSIYQALKCSNNNEFVAVLLQKFQNLHIHVLEQQRRLIESKSDLLPISLHD
MKYVDELINLLIIHGIDANLSPTMKIPFDSKRINTFKKGQKSAEYETPRWHTINNDTLSQVITVFYNVLTSERSSDYLREIISKGSAYANILLGLIVLHLQLPNR
YSSQMITNLEDTQETYTLFGVYTLLVETIQDEKVREPILSKLTTLTLRRPENGLISLIDFVLGVRDAEDIDIEKFNRIYQILMSKPKTMTNLQYLTELFKQIYDG
LTFVNRPILVTCLNGLILKFYLRNKRIVNDFLFKKVRSIIFNSPLTDHTAKELNDVINVLISLSKNSSSDLLNDLVTSCPDEDGTTPGQFFLYVWIYALFLKKNQ
KLDPLEINKLSISDNKSTDSIHFPEQSSSKYYEVVLSLLKSLIVITENFQYLNVLSLNLLNFEHEKWKYLIDLGTQLPYISVKNTDMAELFFEKGSKNSQISEFL
QDMDLSIELFMEFLVLLNDEEQSKTLFLDILKRWVHHTKKSEKRSSDNHSGMPSVTDNALILMDLKLLECMNNRFKTKIVNKPKDVLIVIDQLIDVVQEKDETIQ
EVEADSDDEVEEGEETEELDPNENSSYKIILQLLSTVLSESSSSILLQNSYILKSISRKLQSFNTNASEIDALLASIDNILINGHTTERNDNIEIEMDEERLDKA
ITSLHDPLVPIKSYGLTELRHLAEKKSPVISLEKVLQIHLDYLKNMDPFIYLNVIKGLTTLCELEPETILPLLAEFYANKKKKNRLDDVLKVGEVFINYIQRQNE
LFQGKLAYLIIDTCLSIVRPNDSKPLDNRWRMSSMSILGMCLQINARGVSDRIRDMLDCVFGILQLEQPQNHLKDKDDSFLMRRSAVHLIHDLLYSTGFDLLPFE
YNYDKLKTLLSYVRDQDEDYMVCEQIDKLLTVLDSL 
 
Poly 470: chr15 270861 
MB220:     TTTCCTTTGCCAATCATCGA:T:CAAATTGTGTAGCATCTCAA 
BJ4741:    TTTCCTTTGCCAATCATCGA:C:CAAATTGTGTAGCATCTCAA 
genome:    TTTCCTTTGCCAATCATCGA:C:CAAATTGTGTAGCATCTCAA 
Overlapping gene(s): 
Locus YOL028C 
Alias YAP7 
Name YOL028C 
Note Putative basic leucine zipper (bZIP) transcription factor 
Ontology_term GO:0045944 
dbxref SGD:S000005388 
gene YAP7 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOL028C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 489) 
ATGAGACAACGAAGGTCTGTAGTAGCAGTTAGCGTAAAGCCCAAAGGCTTCAAATTGGGGCATAAACAGGGTTCCATGTCTACGACGTCTCCACCTCCATCCTCA
CCAGATGGAAATGTGAGTACATCAGGACCGTCAGCTATTAAGTTATCCAAGAATTGGGAGTTACCACAGCGCCTAAAACCGGGCCGCAAACCGAAATCCAAGCGC
GGGGATGCATCAGCTAATAATGATGGATCGTCCAAGATAAAGAAGGTTCAAACTTCCAACCAGAAAGACCAAATGACCACAAAAGATCATGAGAACGAAGGCGCA
AAAGGTCATGAGGGGAAATCTGATGATGAAGGCAACGGAAGTGGTGATGAAAACGGTGTCGATAGCGTGGAAAAGCGAAGGAGGCAAAATAGAGATGCGCAAAGA
GCATATAGGGAACGCAGAACAACAAGAATCCAGGTTCTGGAAGAGAAGGTTGAGATGCTACACAATTTGGTCGATGATTGGCAAAGGAAATATAAACTGCTGGAA
TCTGAGTTTTCCGATACAAAGGAAAACTTGCAAAAATCAATAGCATTAAACAACGAATTGCAAAAAGCCTTGCCTTTGATTGTTAATACTCCATTTCAACAGCAG
CCAGAAAACCCGCCAGACAATCCTATTTCGATATTAGAAATGGTAGAAAACTTTAAACCAATCGGCGCTGTCAGTTTAAAAAAAGGAAAGCTGAAGGCCCATTGT
TAA 
ATGAGACAACGAAGGTCTGTAGTAGCAGTTAGCGTAAAGCCCAAAGGCTTCAAATTGGGGCATAAACAGGGTTCCATGTCTACGACGTCTCCACCTCCATCCTCA
CCAGATGGAAATGTGAGTACATCAGGACCGTCAGCTATTAAGTTATCCAAGAATTGGGAGTTACCACAGCGCCTAAAACCGGGCCGCAAACCGAAATCCAAGCGC
GGGGATGCATCAGCTAATAATGATGGATCGTCCAAGATAAAGAAGGTTCAAACTTCCAACCAGAAAGACCAAATGACCACAAAAGATCATGAGAACGAAGGCGCA
AAAGGTCATGAGGGGAAATCTGATGATGAAGGCAACGGAAGTGGTGATGAAAACGGTGTCGATAGCGTGGAAAAGCGAAGGAGGCAAAATAGAGATGCGCAAAGA
GCATATAGGGAACGCAGAACAACAAGAATCCAGGTTCTGGAAGAGAAGGTTGAGATGCTACACAATTTGATCGATGATTGGCAAAGGAAATATAAACTGCTGGAA
TCTGAGTTTTCCGATACAAAGGAAAACTTGCAAAAATCAATAGCATTAAACAACGAATTGCAAAAAGCCTTGCCTTTGATTGTTAATACTCCATTTCAACAGCAG
CCAGAAAACCCGCCAGACAATCCTATTTCGATATTAGAAATGGTAGAAAACTTTAAACCAATCGGCGCTGTCAGTTTAAAAAAAGGAAAGCTGAAGGCCCATTGT
TAA 
WT aa sequence 245 aa vs Sample aa sequence 245 aa (mutation position 164) 
MRQRRSVVAVSVKPKGFKLGHKQGSMSTTSPPPSSPDGNVSTSGPSAIKLSKNWELPQRLKPGRKPKSKRGDASANNDGSSKIKKVQTSNQKDQMTTKDHENEGA
KGHEGKSDDEGNGSGDENGVDSVEKRRRQNRDAQRAYRERRTTRIQVLEEKVEMLHNLVDDWQRKYKLLESEFSDTKENLQKSIALNNELQKALPLIVNTPFQQQ
PENPPDNPISILEMVENFKPIGAVSLKKGKLKAHC 
MRQRRSVVAVSVKPKGFKLGHKQGSMSTTSPPPSSPDGNVSTSGPSAIKLSKNWELPQRLKPGRKPKSKRGDASANNDGSSKIKKVQTSNQKDQMTTKDHENEGA
KGHEGKSDDEGNGSGDENGVDSVEKRRRQNRDAQRAYRERRTTRIQVLEEKVEMLHNLIDDWQRKYKLLESEFSDTKENLQKSIALNNELQKALPLIVNTPFQQQ
PENPPDNPISILEMVENFKPIGAVSLKKGKLKAHC 
 
Poly 471: chr15 286230 
MB220:     AATCTAACTTTGGATTTGTA:T:AATACAAATCCAAGCAATTA 
BJ4741:    AATCTAACTTTGGATTTGTA:G:AATACAAATCCAAGCAATTA 
genome:    AATCTAACTTTGGATTTGTA:G:AATACAAATCCAAGCAATTA 
Overlapping gene(s): 
Locus YOL020W 
Alias LTG3 
Name YOL020W 
Note High affinity tryptophan and tyrosine permease, overexpression confers FK506 and FTY720 
resistance 
Ontology_term GO:0015827 
dbxref SGD:S000005380 
gene TAT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOL020W 
Strand 1 
Mutation in sample DNA 
Stop at 27 
Genomic vs Sample DNA (mutation position 78) 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTAGAATACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTATAATACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
WT aa sequence 592 aa vs Sample aa sequence 26 aa (mutation position 27) 
MTEDFISSVKRSNEELKERKSNFGFVEYKSKQLTSSSSHNSNSSHHDDDNQHGKRNIFQRCVDSFKSPLDGSFDTSNLKRTLKPRHLIMIAIGGSIGTGLFVGSG
KAIAEGGPLGVVIGWAIAGSQIIGTIHGLGEITVRFPVVGAFANYGTRFLDPSISFVVSTIYVLQWFFVLPLEIIAAAMTVQYWNSSIDPVIWVAIFYAVIVSIN
LFGVRGFGEAEFAFSTIKAITVCGFIILCVVLICGGGPDHEFIGAKYWHDPGCLANGFPGVLSVLVVASYSLGGIEMTCLASGETDPKGLPSAIKQVFWRILFFF
LISLTLVGFLVPYTNQNLLGGSSVDNSPFVIAIKLHHIKALPSIVNAVILISVLSVGNSCIFASSRTLCSMAHQGLIPWWFGYIDRAGRPLVGIMANSLFGLLAF
LVKSGSMSEVFNWLMAIAGLATCIVWLSINLSHIRFRLAMKAQGKSLDELEFVSAVGIWGSAYSALINCLILIAQFYCSLWPIGGWTSGKERAKIFFQNYLCALI
MLFIFIVHKIYYKCQTGKWWGVKALKDIDLETDRKDIDIEIVKQEIAEKKMYLDSRPWYVRQFHFWC 
MTEDFISSVKRSNEELKERKSNFGFV 
 
Poly 472: chr15 286231 
MB220:     ATCTAACTTTGGATTTGTAG:T:ATACAAATCCAAGCAATTAA 
BJ4741:    ATCTAACTTTGGATTTGTAG:A:ATACAAATCCAAGCAATTAA 
genome:    ATCTAACTTTGGATTTGTAG:A:ATACAAATCCAAGCAATTAA 
Overlapping gene(s): 
Locus YOL020W 
Alias LTG3 
Name YOL020W 
Note High affinity tryptophan and tyrosine permease, overexpression confers FK506 and FTY720 
resistance 
Ontology_term GO:0015827 
dbxref SGD:S000005380 
gene TAT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOL020W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 79) 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTAGAATACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTAGTATACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 27) 
MTEDFISSVKRSNEELKERKSNFGFVEYKSKQLTSSSSHNSNSSHHDDDNQHGKRNIFQRCVDSFKSPLDGSFDTSNLKRTLKPRHLIMIAIGGSIGTGLFVGSG
KAIAEGGPLGVVIGWAIAGSQIIGTIHGLGEITVRFPVVGAFANYGTRFLDPSISFVVSTIYVLQWFFVLPLEIIAAAMTVQYWNSSIDPVIWVAIFYAVIVSIN
LFGVRGFGEAEFAFSTIKAITVCGFIILCVVLICGGGPDHEFIGAKYWHDPGCLANGFPGVLSVLVVASYSLGGIEMTCLASGETDPKGLPSAIKQVFWRILFFF
LISLTLVGFLVPYTNQNLLGGSSVDNSPFVIAIKLHHIKALPSIVNAVILISVLSVGNSCIFASSRTLCSMAHQGLIPWWFGYIDRAGRPLVGIMANSLFGLLAF
LVKSGSMSEVFNWLMAIAGLATCIVWLSINLSHIRFRLAMKAQGKSLDELEFVSAVGIWGSAYSALINCLILIAQFYCSLWPIGGWTSGKERAKIFFQNYLCALI
MLFIFIVHKIYYKCQTGKWWGVKALKDIDLETDRKDIDIEIVKQEIAEKKMYLDSRPWYVRQFHFWC 
MTEDFISSVKRSNEELKERKSNFGFVVYKSKQLTSSSSHNSNSSHHDDDNQHGKRNIFQRCVDSFKSPLDGSFDTSNLKRTLKPRHLIMIAIGGSIGTGLFVGSG
KAIAEGGPLGVVIGWAIAGSQIIGTIHGLGEITVRFPVVGAFANYGTRFLDPSISFVVSTIYVLQWFFVLPLEIIAAAMTVQYWNSSIDPVIWVAIFYAVIVSIN
LFGVRGFGEAEFAFSTIKAITVCGFIILCVVLICGGGPDHEFIGAKYWHDPGCLANGFPGVLSVLVVASYSLGGIEMTCLASGETDPKGLPSAIKQVFWRILFFF
LISLTLVGFLVPYTNQNLLGGSSVDNSPFVIAIKLHHIKALPSIVNAVILISVLSVGNSCIFASSRTLCSMAHQGLIPWWFGYIDRAGRPLVGIMANSLFGLLAF
LVKSGSMSEVFNWLMAIAGLATCIVWLSINLSHIRFRLAMKAQGKSLDELEFVSAVGIWGSAYSALINCLILIAQFYCSLWPIGGWTSGKERAKIFFQNYLCALI
MLFIFIVHKIYYKCQTGKWWGVKALKDIDLETDRKDIDIEIVKQEIAEKKMYLDSRPWYVRQFHFWC 
 
Poly 473: chr15 286232 
MB220:     TCTAACTTTGGATTTGTAGA:C:TACAAATCCAAGCAATTAAC 
BJ4741:    TCTAACTTTGGATTTGTAGA:A:TACAAATCCAAGCAATTAAC 
genome:    TCTAACTTTGGATTTGTAGA:A:TACAAATCCAAGCAATTAAC 
Overlapping gene(s): 
Locus YOL020W 
Alias LTG3 
Name YOL020W 
Note High affinity tryptophan and tyrosine permease, overexpression confers FK506 and FTY720 
resistance 
Ontology_term GO:0015827 
dbxref SGD:S000005380 
gene TAT2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOL020W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 80) 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTAGAATACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
ATGACCGAAGACTTTATTTCTTCTGTCAAGCGTTCAAATGAGGAGCTGAAGGAGCGAAAATCTAACTTTGGATTTGTAGACTACAAATCCAAGCAATTAACATCA
TCCTCATCACACAATTCAAACTCATCGCATCACGATGATGACAACCAACACGGCAAGAGGAATATTTTCCAGCGATGTGTTGATTCTTTCAAGTCTCCTCTGGAC
GGCTCGTTCGACACAAGTAATTTGAAGAGGACTCTGAAACCAAGGCACTTAATCATGATTGCCATTGGGGGCAGTATAGGTACTGGTTTGTTTGTCGGTAGTGGT
AAGGCAATCGCCGAAGGTGGTCCTCTTGGTGTCGTCATTGGTTGGGCTATTGCAGGCTCTCAAATCATCGGGACGATTCATGGGCTAGGTGAAATCACGGTGCGG
TTCCCCGTTGTCGGGGCCTTTGCCAATTACGGCACAAGGTTTTTGGATCCAAGTATAAGTTTTGTTGTTTCGACCATATACGTGCTACAGTGGTTTTTTGTATTA
CCCTTAGAAATCATTGCGGCGGCAATGACCGTACAGTACTGGAACTCGTCTATTGACCCCGTAATTTGGGTAGCCATCTTTTATGCTGTTATTGTTTCCATAAAT
TTGTTTGGTGTACGAGGTTTTGGGGAAGCGGAATTTGCATTTTCCACCATAAAAGCAATAACAGTTTGCGGATTCATTATATTGTGCGTTGTCCTCATTTGCGGT
GGAGGTCCCGACCACGAGTTCATTGGCGCCAAATACTGGCACGACCCTGGTTGTTTGGCCAATGGGTTCCCGGGCGTTCTATCTGTTCTTGTTGTTGCTTCGTAT
TCTCTCGGTGGTATAGAAATGACGTGCCTGGCATCAGGTGAAACGGACCCCAAAGGCTTACCAAGTGCTATCAAGCAAGTGTTTTGGAGGATCTTATTTTTCTTT
TTGATATCACTGACCCTGGTAGGATTCCTGGTTCCATATACAAACCAAAACTTACTGGGTGGTTCATCTGTGGACAACTCACCTTTTGTCATTGCCATAAAATTG
CATCACATTAAAGCCTTGCCCTCCATCGTCAATGCGGTCATCCTTATCAGTGTTTTGAGTGTAGGTAACTCCTGCATCTTCGCTTCAAGTAGAACGTTGTGTTCG
ATGGCCCACCAAGGCCTTATTCCATGGTGGTTTGGTTATATCGACCGTGCTGGTAGGCCACTGGTTGGCATTATGGCAAATTCACTATTTGGATTACTAGCATTT
CTGGTCAAATCTGGCTCGATGTCTGAAGTTTTCAATTGGTTAATGGCCATTGCCGGCCTGGCCACGTGCATTGTCTGGTTGAGCATCAACCTGTCACATATCAGA
TTTAGACTGGCGATGAAGGCTCAAGGGAAGTCTCTGGATGAATTAGAATTTGTTAGTGCTGTCGGGATTTGGGGATCAGCGTATTCCGCTTTAATCAACTGTCTA
ATCTTGATAGCTCAATTCTATTGTTCACTATGGCCCATTGGTGGCTGGACCAGCGGCAAAGAAAGGGCTAAAATATTTTTTCAAAATTATCTGTGTGCCTTAATC
ATGTTATTTATATTCATCGTCCACAAAATTTATTACAAGTGTCAAACAGGCAAATGGTGGGGGGTTAAGGCGTTAAAGGACATAGATTTGGAAACCGATCGTAAA
GATATCGACATCGAAATAGTCAAGCAAGAAATTGCCGAAAAGAAAATGTACCTAGATTCCCGTCCATGGTACGTGAGACAGTTCCATTTCTGGTGTTAA 
WT aa sequence 592 aa vs Sample aa sequence 592 aa (mutation position 27) 
MTEDFISSVKRSNEELKERKSNFGFVEYKSKQLTSSSSHNSNSSHHDDDNQHGKRNIFQRCVDSFKSPLDGSFDTSNLKRTLKPRHLIMIAIGGSIGTGLFVGSG
KAIAEGGPLGVVIGWAIAGSQIIGTIHGLGEITVRFPVVGAFANYGTRFLDPSISFVVSTIYVLQWFFVLPLEIIAAAMTVQYWNSSIDPVIWVAIFYAVIVSIN
LFGVRGFGEAEFAFSTIKAITVCGFIILCVVLICGGGPDHEFIGAKYWHDPGCLANGFPGVLSVLVVASYSLGGIEMTCLASGETDPKGLPSAIKQVFWRILFFF
LISLTLVGFLVPYTNQNLLGGSSVDNSPFVIAIKLHHIKALPSIVNAVILISVLSVGNSCIFASSRTLCSMAHQGLIPWWFGYIDRAGRPLVGIMANSLFGLLAF
LVKSGSMSEVFNWLMAIAGLATCIVWLSINLSHIRFRLAMKAQGKSLDELEFVSAVGIWGSAYSALINCLILIAQFYCSLWPIGGWTSGKERAKIFFQNYLCALI
MLFIFIVHKIYYKCQTGKWWGVKALKDIDLETDRKDIDIEIVKQEIAEKKMYLDSRPWYVRQFHFWC 
MTEDFISSVKRSNEELKERKSNFGFVDYKSKQLTSSSSHNSNSSHHDDDNQHGKRNIFQRCVDSFKSPLDGSFDTSNLKRTLKPRHLIMIAIGGSIGTGLFVGSG
KAIAEGGPLGVVIGWAIAGSQIIGTIHGLGEITVRFPVVGAFANYGTRFLDPSISFVVSTIYVLQWFFVLPLEIIAAAMTVQYWNSSIDPVIWVAIFYAVIVSIN
LFGVRGFGEAEFAFSTIKAITVCGFIILCVVLICGGGPDHEFIGAKYWHDPGCLANGFPGVLSVLVVASYSLGGIEMTCLASGETDPKGLPSAIKQVFWRILFFF
LISLTLVGFLVPYTNQNLLGGSSVDNSPFVIAIKLHHIKALPSIVNAVILISVLSVGNSCIFASSRTLCSMAHQGLIPWWFGYIDRAGRPLVGIMANSLFGLLAF
LVKSGSMSEVFNWLMAIAGLATCIVWLSINLSHIRFRLAMKAQGKSLDELEFVSAVGIWGSAYSALINCLILIAQFYCSLWPIGGWTSGKERAKIFFQNYLCALI
MLFIFIVHKIYYKCQTGKWWGVKALKDIDLETDRKDIDIEIVKQEIAEKKMYLDSRPWYVRQFHFWC 
 
Poly 474: chr15 304523 
MB220:     ACCGGGTGCGCGCCACGCAA:G:ATATAAAACGGTAAACATAC 
BJ4741:    ACCGGGTGCGCGCCACGCAA:T:ATATAAAACGGTAAACATAC 
genome:    ACCGGGTGCGCGCCACGCAA:T:ATATAAAACGGTAAACATAC 
No overlapping genes 
 
Poly 475: chr15 320226 
MB220:     GAACCTAATACCATTGAGGA:A:GAAGAGCTCATCGATGAAGA 
BJ4741:    GAACCTAATACCATTGAGGA:G:GAAGAGCTCATCGATGAAGA 
genome:    GAACCTAATACCATTGAGGA:G:GAAGAGCTCATCGATGAAGA 
Overlapping gene(s): 
Locus YOL004W 
Alias CPE1 
Name YOL004W 
Note Component of the Sin3p-Rpd3p histone deacetylase complex, involved in transcriptional repression 
and activation of diverse processes, including mating-type switching and meiosis; involved in the 
maintenance of chromosomal integrity 
Ontology_term GO:0033698 
dbxref SGD:S000005364 
gene SIN3 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOL004W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3308) 
ATGTCACAGGTTTGGCATAATTCGAATTCGCAATCAAACGATGTGGCTACTTCAAATGACGCTACGGGTTCCAACGAAAGAAACGAAAAAGAACCGTCCCTCCAG
GGAAATAAGCCCGGTTTTGTTCAACAGCAGCAACGGATTACTTTACCCTCGCTATCTGCCTTGAGTACTAAGGAGGAAGATAGAAGAGATTCCAATGGCCAACAG
GCTCTAACTTCTCATGCTGCTCACATATTAGGTTATCCTCCCCCACATTCAAATGCTATGCCCTCAATTGCAACTGATTCAGCATTGAAACAGCCCCACGAGTAT
CACCCTCGCCCTAAATCTTCGTCCTCTTCTCCCTCTATAAACGCTTCGCTTATGAATGCTGGTCCAGCTCCCCTCCCCACAGTGGGAGCCGCCAGTTTTTCTTTG
TCGAGATTTGACAATCCATTACCGATAAAAGCTCCTGTTCATACAGAGGAACCAAAAAGTTATAATGGTCTTCAGGAAGAAGAAAAGGCGACGCAACGGCCTCAA
GATTGCAAGGAAGTTCCCGCTGGTGTGCAGCCTGCTGATGCCCCTGACCCTAGCAGCAACCATGCAGATGCTAACGATGACAATAATAACAACGAAAATTCTCAC
GATGAAGATGCTGACTACAGACCTCTAAACGTGAAGGATGCCCTATCTTACCTCGAACAGGTCAAATTTCAATTTAGTTCGCGTCCGGATATCTATAATTTATTT
TTAGATATTATGAAGGACTTTAAATCTCAGGCAATAGACACACCGGGCGTTATTGAAAGAGTATCCACTTTGTTCAGAGGTTATCCAATTTTGATTCAAGGGTTC
AATACTTTTCTACCCCAAGGCTATAGAATCGAATGCTCCTCTAATCCGGACGACCCCATTAGAGTTACTACACCAATGGGTACTACGACAGTAAACAATAACATC
AGTCCATCTGGTAGAGGTACAACGGATGCACAGGAACTTGGTTCTTTTCCAGAAAGCGATGGAAATGGTGTTCAACAGCCCTCCAATGTGCCAATGGTGCCTTCG
AGTGTGTATCAATCGGAACAAAACCAAGACCAACAACAATCTTTGCCTCTTTTAGCTACTTCTTCTGGTTTACCTTCAATTCAACAACCTGAAATGCCTGCACAT
CGCCAAATCCCACAAAGTCAATCTTTAGTGCCTCAAGAAGATGCTAAGAAAAACGTTGATGTCGAATTTAGTCAAGCCATAAGCTACGTTAATAAAATTAAAACT
AGATTTGCCGACCAACCTGATATTTACAAGCATTTTCTGGAAATACTACAAACTTATCAGCGAGAGCAAAAGCCAATAAACGAAGTCTACGCACAAGTGACGCAT
CTTTTCCAAAATGCTCCTGATTTACTAGAAGATTTCAAGAAATTCTTGCCGGACTCTTCAGCTTCTGCCAATCAGCAGGTGCAACATGCTCAGCAACATGCTCAA
CAACAACATGAGGCCCAAATGCATGCACAGGCACAAGCTCAGGCTCAGGCACAGGCACAGGTGGAACAACAGAAGCAGCAACAGCAATTCTTGTATCCAGCTTCG
GGCTATTACGGCCATCCTTCTAACCGAGGTATTCCACAGCAAAACTTGCCTCCTATAGGAAGCTTCTCGCCTCCAACAAACGGTTCGACCGTACATGAAGCCTAT
CAGGATCAACAGCACATGCAACCACCCCACTTCATGCCCTTACCATCGATCGTTCAACACGGGCCAAATATGGTACATCAAGGGATAGCGAATGAAAATCCACCT
CTATCAGATCTAAGAACGTCTCTCACTGAACAGTACGCTCCTTCTAGTATACAACATCAGCAGCAGCACCCGCAAAGTATTAGTCCTATAGCAAATACGCAGTAT
GGTGATATCCCTGTTAGACCGGAAATTGATTTAGATCCTAGCATTGTGCCTGTGGTCCCTGAACCCACTGAGCCCATCGAAAACAATATATCGCTTAATGAGGAA
GTCACTTTCTTCGAAAAGGCCAAGAGGTATATCGGCAATAAACATTTATACACTGAGTTTTTGAAAATTTTAAATTTGTACTCTCAAGATATACTTGATCTTGAC
GATTTAGTGGAAAAGGTAGATTTCTACTTGGGTTCCAATAAAGAACTATTTACGTGGTTCAAAAACTTTGTTGGCTACCAAGAAAAAACCAAATGTATCGAGAAT
ATTGTTCATGAAAAACATAGATTGGATTTAGATTTATGTGAGGCATTTGGCCCAAGTTACAAGAGGCTACCAAAAAGTGACACTTTCATGCCATGCTCAGGTAGG
GATGATATGTGTTGGGAAGTCTTGAACGATGAATGGGTTGGACATCCTGTATGGGCTTCCGAAGATTCGGGATTTATTGCTCATCGTAAAAACCAGTATGAGGAA
ACACTATTCAAGATCGAAGAGGAAAGACATGAGTATGATTTTTACATTGAATCAAATTTAAGAACTATTCAATGTTTGGAAACAATTGTAAATAAGATCGAGAAC
ATGACTGAGAATGAAAAAGCCAATTTTAAACTGCCTCCAGGTCTTGGCCATACTTCAATGACTATTTATAAAAAAGTGATAAGGAAAGTTTATGATAAGGAAAGG
GGGTTCGAGATTATTGATGCTTTGCATGAGCACCCTGCAGTGACAGCCCCAGTCGTTCTGAAAAGGTTAAAGCAAAAAGACGAAGAATGGAGAAGAGCTCAACGT
GAATGGAATAAAGTTTGGAGGGAGTTAGAACAGAAGGTTTTTTTCAAGTCATTAGATCATTTAGGCTTAACATTTAAACAGGCTGACAAGAAATTATTAACTACA
AAGCAGTTGATATCAGAGATTAGCAGCATCAAAGTTGATCAAACAAACAAAAAAATTCACTGGTTAACTCCTAAACCAAAGAGCCAGTTAGATTTTGATTTCCCT
GATAAAAACATTTTCTATGATATCTTGTGTTTGGCTGACACTTTTATAACCCATACCACAGCCTATTCTAATCCCGATAAAGAAAGATTGAAAGATTTACTAAAA
TACTTCATCTCTTTGTTTTTTTCTATTTCTTTCGAAAAAATCGAAGAATCGTTGTACTCCCATAAGCAAAACGTGTCAGAATCTAGCGGATCTGACGATGGCAGT
TCTATTGCATCAAGGAAGAGGCCCTATCAACAAGAAATGAGTTTACTTGATATTTTACACAGGAGCAGATATCAAAAGCTAAAGCGTTCTAATGATGAAGATGGC
AAAGTTCCCCAGCTCTCTGAACCACCCGAAGAAGAACCTAATACCATTGAGGAGGAAGAGCTCATCGATGAAGAAGCTAAAAATCCGTGGCTAACTGGGAATTTA
GTGGAGGAAGCAAACTCTCAGGGTATTATCCAAAATCGCAGTATTTTTAATCTATTCGCTAATACGAATATTTACATATTTTTCCGTCATTGGACAACGATTTAT
GAGCGGCTTTTGGAAATTAAGCAAATGAATGAAAGGGTCACAAAGGAAATCAACACAAGGTCGACAGTTACTTTTGCCAAAGATCTAGATTTATTATCGAGTCAA
CTTTCCGAAATGGGACTAGATTTTGTTGGTGAAGACGCGTACAAACAGGTTTTAAGACTGAGTAGAAGGTTGATTAATGGGGATCTTGAACATCAGTGGTTTGAA
GAGAGTTTGCGGCAAGCTTACAATAACAAAGCGTTTAAACTCTATACAATTGATAAAGTCACCCAATCGTTGGTAAAGCATGCTCATACCTTGATGACTGACGCT
AAAACTGCGGAAATAATGGCTTTGTTCGTTAAAGATAGAAATGCCTCCACCACGAGTGCGAAGGACCAAATTATCTATCGCTTGCAGGTGCGCTCACATATGTCC
AACACAGAAAATATGTTTAGAATAGAGTTTGATAAAAGAACTCTGCATGTTTCCATTCAATATATTGCACTTGATGATTTGACACTAAAGGAACCAAAGGCAGAC
GAAGATAAATGGAAATATTATGTAACATCGTATGCTCTGCCACATCCAACAGAAGGCATTCCGCACGAGAAACTGAAGATACCATTTTTGGAAAGGCTCATCGAA
TTTGGACAAGATATTGATGGAACAGAGGTAGATGAGGAGTTTTCCCCCGAAGGCATCTCTGTATCGACATTGAAAATTAAGATCCAGCCTATAACCTACCAACTG
CATATTGAAAACGGGTCTTACGATGTTTTTACCCGTAAGGCTACTAACAAATATCCTACTATTGCTAATGATAATACTCAAAAAGGAATGGTTTCTCAGAAGAAG
GAGTTGATATCAAAATTTCTAGACTGTGCAGTTGGTTTGAGAAATAATTTAGATGAGGCTCAAAAATTAAGTATGCAAAAAAAATGGGAGAACCTAAAAGACAGC
ATAGCAAAGACGAGTGCTGGAAACCAGGGAATAGAGAGTGAAACCGAAAAAGGTAAAATTACGAAACAGGAGCAGTCGGATAATTTGGACAGCTCTACTGCAAGT
GTACTGCCTGCATCCATTACTACTGTACCACAAGATGATAATATAGAAACGACTGGGAATACTGAATCTTCAGACAAGGGGGCTAAGATTCAATAA 
ATGTCACAGGTTTGGCATAATTCGAATTCGCAATCAAACGATGTGGCTACTTCAAATGACGCTACGGGTTCCAACGAAAGAAACGAAAAAGAACCGTCCCTCCAG
GGAAATAAGCCCGGTTTTGTTCAACAGCAGCAACGGATTACTTTACCCTCGCTATCTGCCTTGAGTACTAAGGAGGAAGATAGAAGAGATTCCAATGGCCAACAG
GCTCTAACTTCTCATGCTGCTCACATATTAGGTTATCCTCCCCCACATTCAAATGCTATGCCCTCAATTGCAACTGATTCAGCATTGAAACAGCCCCACGAGTAT
CACCCTCGCCCTAAATCTTCGTCCTCTTCTCCCTCTATAAACGCTTCGCTTATGAATGCTGGTCCAGCTCCCCTCCCCACAGTGGGAGCCGCCAGTTTTTCTTTG
TCGAGATTTGACAATCCATTACCGATAAAAGCTCCTGTTCATACAGAGGAACCAAAAAGTTATAATGGTCTTCAGGAAGAAGAAAAGGCGACGCAACGGCCTCAA
GATTGCAAGGAAGTTCCCGCTGGTGTGCAGCCTGCTGATGCCCCTGACCCTAGCAGCAACCATGCAGATGCTAACGATGACAATAATAACAACGAAAATTCTCAC
GATGAAGATGCTGACTACAGACCTCTAAACGTGAAGGATGCCCTATCTTACCTCGAACAGGTCAAATTTCAATTTAGTTCGCGTCCGGATATCTATAATTTATTT
TTAGATATTATGAAGGACTTTAAATCTCAGGCAATAGACACACCGGGCGTTATTGAAAGAGTATCCACTTTGTTCAGAGGTTATCCAATTTTGATTCAAGGGTTC
AATACTTTTCTACCCCAAGGCTATAGAATCGAATGCTCCTCTAATCCGGACGACCCCATTAGAGTTACTACACCAATGGGTACTACGACAGTAAACAATAACATC
AGTCCATCTGGTAGAGGTACAACGGATGCACAGGAACTTGGTTCTTTTCCAGAAAGCGATGGAAATGGTGTTCAACAGCCCTCCAATGTGCCAATGGTGCCTTCG
AGTGTGTATCAATCGGAACAAAACCAAGACCAACAACAATCTTTGCCTCTTTTAGCTACTTCTTCTGGTTTACCTTCAATTCAACAACCTGAAATGCCTGCACAT
CGCCAAATCCCACAAAGTCAATCTTTAGTGCCTCAAGAAGATGCTAAGAAAAACGTTGATGTCGAATTTAGTCAAGCCATAAGCTACGTTAATAAAATTAAAACT
AGATTTGCCGACCAACCTGATATTTACAAGCATTTTCTGGAAATACTACAAACTTATCAGCGAGAGCAAAAGCCAATAAACGAAGTCTACGCACAAGTGACGCAT
CTTTTCCAAAATGCTCCTGATTTACTAGAAGATTTCAAGAAATTCTTGCCGGACTCTTCAGCTTCTGCCAATCAGCAGGTGCAACATGCTCAGCAACATGCTCAA
CAACAACATGAGGCCCAAATGCATGCACAGGCACAAGCTCAGGCTCAGGCACAGGCACAGGTGGAACAACAGAAGCAGCAACAGCAATTCTTGTATCCAGCTTCG
GGCTATTACGGCCATCCTTCTAACCGAGGTATTCCACAGCAAAACTTGCCTCCTATAGGAAGCTTCTCGCCTCCAACAAACGGTTCGACCGTACATGAAGCCTAT
CAGGATCAACAGCACATGCAACCACCCCACTTCATGCCCTTACCATCGATCGTTCAACACGGGCCAAATATGGTACATCAAGGGATAGCGAATGAAAATCCACCT
CTATCAGATCTAAGAACGTCTCTCACTGAACAGTACGCTCCTTCTAGTATACAACATCAGCAGCAGCACCCGCAAAGTATTAGTCCTATAGCAAATACGCAGTAT
GGTGATATCCCTGTTAGACCGGAAATTGATTTAGATCCTAGCATTGTGCCTGTGGTCCCTGAACCCACTGAGCCCATCGAAAACAATATATCGCTTAATGAGGAA
GTCACTTTCTTCGAAAAGGCCAAGAGGTATATCGGCAATAAACATTTATACACTGAGTTTTTGAAAATTTTAAATTTGTACTCTCAAGATATACTTGATCTTGAC
GATTTAGTGGAAAAGGTAGATTTCTACTTGGGTTCCAATAAAGAACTATTTACGTGGTTCAAAAACTTTGTTGGCTACCAAGAAAAAACCAAATGTATCGAGAAT
ATTGTTCATGAAAAACATAGATTGGATTTAGATTTATGTGAGGCATTTGGCCCAAGTTACAAGAGGCTACCAAAAAGTGACACTTTCATGCCATGCTCAGGTAGG
GATGATATGTGTTGGGAAGTCTTGAACGATGAATGGGTTGGACATCCTGTATGGGCTTCCGAAGATTCGGGATTTATTGCTCATCGTAAAAACCAGTATGAGGAA
ACACTATTCAAGATCGAAGAGGAAAGACATGAGTATGATTTTTACATTGAATCAAATTTAAGAACTATTCAATGTTTGGAAACAATTGTAAATAAGATCGAGAAC
ATGACTGAGAATGAAAAAGCCAATTTTAAACTGCCTCCAGGTCTTGGCCATACTTCAATGACTATTTATAAAAAAGTGATAAGGAAAGTTTATGATAAGGAAAGG
GGGTTCGAGATTATTGATGCTTTGCATGAGCACCCTGCAGTGACAGCCCCAGTCGTTCTGAAAAGGTTAAAGCAAAAAGACGAAGAATGGAGAAGAGCTCAACGT
GAATGGAATAAAGTTTGGAGGGAGTTAGAACAGAAGGTTTTTTTCAAGTCATTAGATCATTTAGGCTTAACATTTAAACAGGCTGACAAGAAATTATTAACTACA
AAGCAGTTGATATCAGAGATTAGCAGCATCAAAGTTGATCAAACAAACAAAAAAATTCACTGGTTAACTCCTAAACCAAAGAGCCAGTTAGATTTTGATTTCCCT
GATAAAAACATTTTCTATGATATCTTGTGTTTGGCTGACACTTTTATAACCCATACCACAGCCTATTCTAATCCCGATAAAGAAAGATTGAAAGATTTACTAAAA
TACTTCATCTCTTTGTTTTTTTCTATTTCTTTCGAAAAAATCGAAGAATCGTTGTACTCCCATAAGCAAAACGTGTCAGAATCTAGCGGATCTGACGATGGCAGT
TCTATTGCATCAAGGAAGAGGCCCTATCAACAAGAAATGAGTTTACTTGATATTTTACACAGGAGCAGATATCAAAAGCTAAAGCGTTCTAATGATGAAGATGGC
AAAGTTCCCCAGCTCTCTGAACCACCCGAAGAAGAACCTAATACCATTGAGGAAGAAGAGCTCATCGATGAAGAAGCTAAAAATCCGTGGCTAACTGGGAATTTA
GTGGAGGAAGCAAACTCTCAGGGTATTATCCAAAATCGCAGTATTTTTAATCTATTCGCTAATACGAATATTTACATATTTTTCCGTCATTGGACAACGATTTAT
GAGCGGCTTTTGGAAATTAAGCAAATGAATGAAAGGGTCACAAAGGAAATCAACACAAGGTCGACAGTTACTTTTGCCAAAGATCTAGATTTATTATCGAGTCAA
CTTTCCGAAATGGGACTAGATTTTGTTGGTGAAGACGCGTACAAACAGGTTTTAAGACTGAGTAGAAGGTTGATTAATGGGGATCTTGAACATCAGTGGTTTGAA
GAGAGTTTGCGGCAAGCTTACAATAACAAAGCGTTTAAACTCTATACAATTGATAAAGTCACCCAATCGTTGGTAAAGCATGCTCATACCTTGATGACTGACGCT
AAAACTGCGGAAATAATGGCTTTGTTCGTTAAAGATAGAAATGCCTCCACCACGAGTGCGAAGGACCAAATTATCTATCGCTTGCAGGTGCGCTCACATATGTCC
AACACAGAAAATATGTTTAGAATAGAGTTTGATAAAAGAACTCTGCATGTTTCCATTCAATATATTGCACTTGATGATTTGACACTAAAGGAACCAAAGGCAGAC
GAAGATAAATGGAAATATTATGTAACATCGTATGCTCTGCCACATCCAACAGAAGGCATTCCGCACGAGAAACTGAAGATACCATTTTTGGAAAGGCTCATCGAA
TTTGGACAAGATATTGATGGAACAGAGGTAGATGAGGAGTTTTCCCCCGAAGGCATCTCTGTATCGACATTGAAAATTAAGATCCAGCCTATAACCTACCAACTG
CATATTGAAAACGGGTCTTACGATGTTTTTACCCGTAAGGCTACTAACAAATATCCTACTATTGCTAATGATAATACTCAAAAAGGAATGGTTTCTCAGAAGAAG
GAGTTGATATCAAAATTTCTAGACTGTGCAGTTGGTTTGAGAAATAATTTAGATGAGGCTCAAAAATTAAGTATGCAAAAAAAATGGGAGAACCTAAAAGACAGC
ATAGCAAAGACGAGTGCTGGAAACCAGGGAATAGAGAGTGAAACCGAAAAAGGTAAAATTACGAAACAGGAGCAGTCGGATAATTTGGACAGCTCTACTGCAAGT
GTACTGCCTGCATCCATTACTACTGTACCACAAGATGATAATATAGAAACGACTGGGAATACTGAATCTTCAGACAAGGGGGCTAAGATTCAATAA 
WT aa sequence 1536 aa vs Sample aa sequence 1536 aa (mutation position 1103) 
MSQVWHNSNSQSNDVATSNDATGSNERNEKEPSLQGNKPGFVQQQQRITLPSLSALSTKEEDRRDSNGQQALTSHAAHILGYPPPHSNAMPSIATDSALKQPHEY
HPRPKSSSSSPSINASLMNAGPAPLPTVGAASFSLSRFDNPLPIKAPVHTEEPKSYNGLQEEEKATQRPQDCKEVPAGVQPADAPDPSSNHADANDDNNNNENSH
DEDADYRPLNVKDALSYLEQVKFQFSSRPDIYNLFLDIMKDFKSQAIDTPGVIERVSTLFRGYPILIQGFNTFLPQGYRIECSSNPDDPIRVTTPMGTTTVNNNI
SPSGRGTTDAQELGSFPESDGNGVQQPSNVPMVPSSVYQSEQNQDQQQSLPLLATSSGLPSIQQPEMPAHRQIPQSQSLVPQEDAKKNVDVEFSQAISYVNKIKT
RFADQPDIYKHFLEILQTYQREQKPINEVYAQVTHLFQNAPDLLEDFKKFLPDSSASANQQVQHAQQHAQQQHEAQMHAQAQAQAQAQAQVEQQKQQQQFLYPAS
GYYGHPSNRGIPQQNLPPIGSFSPPTNGSTVHEAYQDQQHMQPPHFMPLPSIVQHGPNMVHQGIANENPPLSDLRTSLTEQYAPSSIQHQQQHPQSISPIANTQY
GDIPVRPEIDLDPSIVPVVPEPTEPIENNISLNEEVTFFEKAKRYIGNKHLYTEFLKILNLYSQDILDLDDLVEKVDFYLGSNKELFTWFKNFVGYQEKTKCIEN
IVHEKHRLDLDLCEAFGPSYKRLPKSDTFMPCSGRDDMCWEVLNDEWVGHPVWASEDSGFIAHRKNQYEETLFKIEEERHEYDFYIESNLRTIQCLETIVNKIEN
MTENEKANFKLPPGLGHTSMTIYKKVIRKVYDKERGFEIIDALHEHPAVTAPVVLKRLKQKDEEWRRAQREWNKVWRELEQKVFFKSLDHLGLTFKQADKKLLTT
KQLISEISSIKVDQTNKKIHWLTPKPKSQLDFDFPDKNIFYDILCLADTFITHTTAYSNPDKERLKDLLKYFISLFFSISFEKIEESLYSHKQNVSESSGSDDGS
SIASRKRPYQQEMSLLDILHRSRYQKLKRSNDEDGKVPQLSEPPEEEPNTIEEEELIDEEAKNPWLTGNLVEEANSQGIIQNRSIFNLFANTNIYIFFRHWTTIY
ERLLEIKQMNERVTKEINTRSTVTFAKDLDLLSSQLSEMGLDFVGEDAYKQVLRLSRRLINGDLEHQWFEESLRQAYNNKAFKLYTIDKVTQSLVKHAHTLMTDA
KTAEIMALFVKDRNASTTSAKDQIIYRLQVRSHMSNTENMFRIEFDKRTLHVSIQYIALDDLTLKEPKADEDKWKYYVTSYALPHPTEGIPHEKLKIPFLERLIE
FGQDIDGTEVDEEFSPEGISVSTLKIKIQPITYQLHIENGSYDVFTRKATNKYPTIANDNTQKGMVSQKKELISKFLDCAVGLRNNLDEAQKLSMQKKWENLKDS
IAKTSAGNQGIESETEKGKITKQEQSDNLDSSTASVLPASITTVPQDDNIETTGNTESSDKGAKIQ 
MSQVWHNSNSQSNDVATSNDATGSNERNEKEPSLQGNKPGFVQQQQRITLPSLSALSTKEEDRRDSNGQQALTSHAAHILGYPPPHSNAMPSIATDSALKQPHEY
HPRPKSSSSSPSINASLMNAGPAPLPTVGAASFSLSRFDNPLPIKAPVHTEEPKSYNGLQEEEKATQRPQDCKEVPAGVQPADAPDPSSNHADANDDNNNNENSH
DEDADYRPLNVKDALSYLEQVKFQFSSRPDIYNLFLDIMKDFKSQAIDTPGVIERVSTLFRGYPILIQGFNTFLPQGYRIECSSNPDDPIRVTTPMGTTTVNNNI
SPSGRGTTDAQELGSFPESDGNGVQQPSNVPMVPSSVYQSEQNQDQQQSLPLLATSSGLPSIQQPEMPAHRQIPQSQSLVPQEDAKKNVDVEFSQAISYVNKIKT
RFADQPDIYKHFLEILQTYQREQKPINEVYAQVTHLFQNAPDLLEDFKKFLPDSSASANQQVQHAQQHAQQQHEAQMHAQAQAQAQAQAQVEQQKQQQQFLYPAS
GYYGHPSNRGIPQQNLPPIGSFSPPTNGSTVHEAYQDQQHMQPPHFMPLPSIVQHGPNMVHQGIANENPPLSDLRTSLTEQYAPSSIQHQQQHPQSISPIANTQY
GDIPVRPEIDLDPSIVPVVPEPTEPIENNISLNEEVTFFEKAKRYIGNKHLYTEFLKILNLYSQDILDLDDLVEKVDFYLGSNKELFTWFKNFVGYQEKTKCIEN
IVHEKHRLDLDLCEAFGPSYKRLPKSDTFMPCSGRDDMCWEVLNDEWVGHPVWASEDSGFIAHRKNQYEETLFKIEEERHEYDFYIESNLRTIQCLETIVNKIEN
MTENEKANFKLPPGLGHTSMTIYKKVIRKVYDKERGFEIIDALHEHPAVTAPVVLKRLKQKDEEWRRAQREWNKVWRELEQKVFFKSLDHLGLTFKQADKKLLTT
KQLISEISSIKVDQTNKKIHWLTPKPKSQLDFDFPDKNIFYDILCLADTFITHTTAYSNPDKERLKDLLKYFISLFFSISFEKIEESLYSHKQNVSESSGSDDGS
SIASRKRPYQQEMSLLDILHRSRYQKLKRSNDEDGKVPQLSEPPEEEPNTIEEEELIDEEAKNPWLTGNLVEEANSQGIIQNRSIFNLFANTNIYIFFRHWTTIY
ERLLEIKQMNERVTKEINTRSTVTFAKDLDLLSSQLSEMGLDFVGEDAYKQVLRLSRRLINGDLEHQWFEESLRQAYNNKAFKLYTIDKVTQSLVKHAHTLMTDA
KTAEIMALFVKDRNASTTSAKDQIIYRLQVRSHMSNTENMFRIEFDKRTLHVSIQYIALDDLTLKEPKADEDKWKYYVTSYALPHPTEGIPHEKLKIPFLERLIE
FGQDIDGTEVDEEFSPEGISVSTLKIKIQPITYQLHIENGSYDVFTRKATNKYPTIANDNTQKGMVSQKKELISKFLDCAVGLRNNLDEAQKLSMQKKWENLKDS
IAKTSAGNQGIESETEKGKITKQEQSDNLDSSTASVLPASITTVPQDDNIETTGNTESSDKGAKIQ 
 
Poly 476: chr15 326876 
MB220:     TGTGGTGAGAGCAGCATCAT:T:GTTAGCCAGTCAAGATGTAG 
BJ4741:    TGTGGTGAGAGCAGCATCAT:C:GTTAGCCAGTCAAGATGTAG 
genome:    TGTGGTGAGAGCAGCATCAT:C:GTTAGCCAGTCAAGATGTAG 
Overlapping gene(s): 
Locus YOR001W 
Alias RRP6 
Name YOR001W 
Note Nuclear exosome exonuclease component; has 3'-5' exonuclease activity; involved in RNA 
processing, maturation, surveillance, degradation, tethering, and export; has similarity to E. coli RNase 
D and to human PM-Sc1 100 (EXOSC10) 
Ontology_term GO:0043634 
dbxref SGD:S000005527 
gene RRP6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR001W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 64) 
ATGACTTCTGAAAATCCGGATGTACTTTTATCTAGGGTGATAAATGTGGTGAGAGCAGCATCATCGTTAGCCAGTCAAGATGTAGACTTTTACAAGAATTTAGAC
AGGGGATTTAGTAAAGATCTGAAATCAAAAGCAGACAAACTTGCGGATATGGCGAATGAAATAATCCTCTCTATTGATGAGCATCATGAATCATTTGAACTTAAA
GAAGAGGACATTTCTGACTTGTGGAACAACTTTGGAAACATCATGGATAATTTGTTAGAAATGTCAGACCATTCGCTGGATAAGCTGAATTGTGCAATAAACTCA
AAGTCAAGAGGTTCCGATCTTCAGTATTTAGGCGAATTTTCAGGAAAGAATTTTTCTCCCACCAAAAGAGTCGAAAAACCTCAGTTGAAATTTAAAAGTCCAATT
GATAACAGCGAAAGTCATCCGTTCATACCTTTATTGAAGGAAAAACCAAATGCTTTGAAGCCACTCTCTGAGAGTTTGAGGTTGGTTGATGATGATGAAAATAAC
CCCAGTCACTACCCCCATCCTTATGAATATGAGATTGATCATCAAGAGTATAGTCCAGAAATTCTCCAAATTAGAGAGGAGATTCCCTCAAAATCCTGGGATGAT
TCGGTACCAATTTGGGTAGATACAAGTACAGAACTCGAATCAATGTTGGAGGACTTGAAAAATACGAAAGAGATTGCCGTTGATCTTGAGCATCACGATTATAGG
TCATACTATGGTATTGTTTGCCTCATGCAAATTAGTACAAGGGAAAGGGATTATTTAGTTGATACTCTAAAACTTCGCGAAAATTTACATATTCTGAACGAAGTG
TTTACGAACCCTTCAATTGTGAAAGTTTTTCACGGTGCATTCATGGATATTATTTGGCTTCAGCGAGATTTAGGTTTGTATGTCGTTGGTCTCTTCGATACTTAC
CATGCGTCTAAAGCAATCGGTCTTCCTAGACATAGTTTGGCCTATCTTTTGGAGAATTTTGCCAATTTTAAAACTTCAAAGAAATATCAGTTGGCTGACTGGCGT
ATAAGACCGCTTTCAAAACCCATGACGGCATATGCTAGAGCAGATACTCACTTTTTACTAAATATATATGACCAGTTGAGAAACAAACTTATCGAGTCTAATAAG
TTAGCAGGTGTTCTTTATGAATCAAGAAATGTCGCAAAAAGAAGGTTTGAATATTCAAAGTACAGACCACTGACACCTTCTTCAGAAGTTTATTCTCCAATCGAA
AAAGAGAGTCCTTGGAAAATATTGATGTATCAGTACAACATACCACCTGAGAGGGAAGTATTAGTAAGAGAGCTATACCAATGGAGAGATCTTATTGCAAGAAGA
GACGATGAATCGCCACGATTTGTTATGCCAAACCAGTTATTGGCTGCACTTGTCGCATATACACCTACTGATGTCATAGGTGTTGTTTCTTTGACCAATGGCGTA
ACTGAACATGTCCGCCAGAATGCAAAACTATTAGCTAATTTGATAAGAGATGCATTACGAAACATCAAGAACACCAATGAGGAAGCTACTCCCATTCCATCTTCC
GAGACCAAAGCAGACGGAATATTGTTGGAGACTATAAGTGTTCCTCAAATCCGTGATGTTATGGAAAGGTTTTCGGTGTTGTGCAACAGCAATATTTCCAAGAGC
CGAGCCAAGCCTGTCACTAATTCTTCTATTCTGTTGGGTAAGATTTTACCACGTGAGGAGCATGATATTGCATATAGCAAAGACGGCTTGCCAAATAAAGTGAAG
ACGGAAGATATCAGGATCCGAGCACAAAATTTCAAGTCTGCCTTAGCAAACTTGGAGGATATCATATTCGAAATAGAGAAACCTCTCGTTGTTCCTGTCAAGCTA
GAGGAGATTAAGACAGTAGACCCTGCGAGCGCACCTAATCACTCGCCTGAGATTGATAATCTTGATGATCTTGTTGTTTTAAAGAAGAAAAACATTCAAAAGAAA
CAACCAGCAAAGGAAAAAGGTGTAACGGAAAAAGATGCTGTGGATTATTCAAAAATTCCGAATATCTTATCTAATAAGCCTGGCCAAAATAATAGACAACAAAAG
AAAAGGAGATTCGACCCATCATCTAGCGATAGTAATGGACCAAGGGCAGCTAAAAAGAGGAGGCCTGCCGCCAAAGGTAAGAATCTGTCATTTAAAAGGTGA 
ATGACTTCTGAAAATCCGGATGTACTTTTATCTAGGGTGATAAATGTGGTGAGAGCAGCATCATTGTTAGCCAGTCAAGATGTAGACTTTTACAAGAATTTAGAC
AGGGGATTTAGTAAAGATCTGAAATCAAAAGCAGACAAACTTGCGGATATGGCGAATGAAATAATCCTCTCTATTGATGAGCATCATGAATCATTTGAACTTAAA
GAAGAGGACATTTCTGACTTGTGGAACAACTTTGGAAACATCATGGATAATTTGTTAGAAATGTCAGACCATTCGCTGGATAAGCTGAATTGTGCAATAAACTCA
AAGTCAAGAGGTTCCGATCTTCAGTATTTAGGCGAATTTTCAGGAAAGAATTTTTCTCCCACCAAAAGAGTCGAAAAACCTCAGTTGAAATTTAAAAGTCCAATT
GATAACAGCGAAAGTCATCCGTTCATACCTTTATTGAAGGAAAAACCAAATGCTTTGAAGCCACTCTCTGAGAGTTTGAGGTTGGTTGATGATGATGAAAATAAC
CCCAGTCACTACCCCCATCCTTATGAATATGAGATTGATCATCAAGAGTATAGTCCAGAAATTCTCCAAATTAGAGAGGAGATTCCCTCAAAATCCTGGGATGAT
TCGGTACCAATTTGGGTAGATACAAGTACAGAACTCGAATCAATGTTGGAGGACTTGAAAAATACGAAAGAGATTGCCGTTGATCTTGAGCATCACGATTATAGG
TCATACTATGGTATTGTTTGCCTCATGCAAATTAGTACAAGGGAAAGGGATTATTTAGTTGATACTCTAAAACTTCGCGAAAATTTACATATTCTGAACGAAGTG
TTTACGAACCCTTCAATTGTGAAAGTTTTTCACGGTGCATTCATGGATATTATTTGGCTTCAGCGAGATTTAGGTTTGTATGTCGTTGGTCTCTTCGATACTTAC
CATGCGTCTAAAGCAATCGGTCTTCCTAGACATAGTTTGGCCTATCTTTTGGAGAATTTTGCCAATTTTAAAACTTCAAAGAAATATCAGTTGGCTGACTGGCGT
ATAAGACCGCTTTCAAAACCCATGACGGCATATGCTAGAGCAGATACTCACTTTTTACTAAATATATATGACCAGTTGAGAAACAAACTTATCGAGTCTAATAAG
TTAGCAGGTGTTCTTTATGAATCAAGAAATGTCGCAAAAAGAAGGTTTGAATATTCAAAGTACAGACCACTGACACCTTCTTCAGAAGTTTATTCTCCAATCGAA
AAAGAGAGTCCTTGGAAAATATTGATGTATCAGTACAACATACCACCTGAGAGGGAAGTATTAGTAAGAGAGCTATACCAATGGAGAGATCTTATTGCAAGAAGA
GACGATGAATCGCCACGATTTGTTATGCCAAACCAGTTATTGGCTGCACTTGTCGCATATACACCTACTGATGTCATAGGTGTTGTTTCTTTGACCAATGGCGTA
ACTGAACATGTCCGCCAGAATGCAAAACTATTAGCTAATTTGATAAGAGATGCATTACGAAACATCAAGAACACCAATGAGGAAGCTACTCCCATTCCATCTTCC
GAGACCAAAGCAGACGGAATATTGTTGGAGACTATAAGTGTTCCTCAAATCCGTGATGTTATGGAAAGGTTTTCGGTGTTGTGCAACAGCAATATTTCCAAGAGC
CGAGCCAAGCCTGTCACTAATTCTTCTATTCTGTTGGGTAAGATTTTACCACGTGAGGAGCATGATATTGCATATAGCAAAGACGGCTTGCCAAATAAAGTGAAG
ACGGAAGATATCAGGATCCGAGCACAAAATTTCAAGTCTGCCTTAGCAAACTTGGAGGATATCATATTCGAAATAGAGAAACCTCTCGTTGTTCCTGTCAAGCTA
GAGGAGATTAAGACAGTAGACCCTGCGAGCGCACCTAATCACTCGCCTGAGATTGATAATCTTGATGATCTTGTTGTTTTAAAGAAGAAAAACATTCAAAAGAAA
CAACCAGCAAAGGAAAAAGGTGTAACGGAAAAAGATGCTGTGGATTATTCAAAAATTCCGAATATCTTATCTAATAAGCCTGGCCAAAATAATAGACAACAAAAG
AAAAGGAGATTCGACCCATCATCTAGCGATAGTAATGGACCAAGGGCAGCTAAAAAGAGGAGGCCTGCCGCCAAAGGTAAGAATCTGTCATTTAAAAGGTGA 
WT aa sequence 733 aa vs Sample aa sequence 733 aa (mutation position 22) 
MTSENPDVLLSRVINVVRAASSLASQDVDFYKNLDRGFSKDLKSKADKLADMANEIILSIDEHHESFELKEEDISDLWNNFGNIMDNLLEMSDHSLDKLNCAINS
KSRGSDLQYLGEFSGKNFSPTKRVEKPQLKFKSPIDNSESHPFIPLLKEKPNALKPLSESLRLVDDDENNPSHYPHPYEYEIDHQEYSPEILQIREEIPSKSWDD
SVPIWVDTSTELESMLEDLKNTKEIAVDLEHHDYRSYYGIVCLMQISTRERDYLVDTLKLRENLHILNEVFTNPSIVKVFHGAFMDIIWLQRDLGLYVVGLFDTY
HASKAIGLPRHSLAYLLENFANFKTSKKYQLADWRIRPLSKPMTAYARADTHFLLNIYDQLRNKLIESNKLAGVLYESRNVAKRRFEYSKYRPLTPSSEVYSPIE
KESPWKILMYQYNIPPEREVLVRELYQWRDLIARRDDESPRFVMPNQLLAALVAYTPTDVIGVVSLTNGVTEHVRQNAKLLANLIRDALRNIKNTNEEATPIPSS
ETKADGILLETISVPQIRDVMERFSVLCNSNISKSRAKPVTNSSILLGKILPREEHDIAYSKDGLPNKVKTEDIRIRAQNFKSALANLEDIIFEIEKPLVVPVKL
EEIKTVDPASAPNHSPEIDNLDDLVVLKKKNIQKKQPAKEKGVTEKDAVDYSKIPNILSNKPGQNNRQQKKRRFDPSSSDSNGPRAAKKRRPAAKGKNLSFKR 
MTSENPDVLLSRVINVVRAASLLASQDVDFYKNLDRGFSKDLKSKADKLADMANEIILSIDEHHESFELKEEDISDLWNNFGNIMDNLLEMSDHSLDKLNCAINS
KSRGSDLQYLGEFSGKNFSPTKRVEKPQLKFKSPIDNSESHPFIPLLKEKPNALKPLSESLRLVDDDENNPSHYPHPYEYEIDHQEYSPEILQIREEIPSKSWDD
SVPIWVDTSTELESMLEDLKNTKEIAVDLEHHDYRSYYGIVCLMQISTRERDYLVDTLKLRENLHILNEVFTNPSIVKVFHGAFMDIIWLQRDLGLYVVGLFDTY
HASKAIGLPRHSLAYLLENFANFKTSKKYQLADWRIRPLSKPMTAYARADTHFLLNIYDQLRNKLIESNKLAGVLYESRNVAKRRFEYSKYRPLTPSSEVYSPIE
KESPWKILMYQYNIPPEREVLVRELYQWRDLIARRDDESPRFVMPNQLLAALVAYTPTDVIGVVSLTNGVTEHVRQNAKLLANLIRDALRNIKNTNEEATPIPSS
ETKADGILLETISVPQIRDVMERFSVLCNSNISKSRAKPVTNSSILLGKILPREEHDIAYSKDGLPNKVKTEDIRIRAQNFKSALANLEDIIFEIEKPLVVPVKL
EEIKTVDPASAPNHSPEIDNLDDLVVLKKKNIQKKQPAKEKGVTEKDAVDYSKIPNILSNKPGQNNRQQKKRRFDPSSSDSNGPRAAKKRRPAAKGKNLSFKR 
 
Poly 477: chr15 359349 
MB220:     TATTTTTGAAGTGATCGAAC:T:GCTGGAATTTATTAAAGTAG 
BJ4741:    TATTTTTGAAGTGATCGAAC:C:GCTGGAATTTATTAAAGTAG 
genome:    TATTTTTGAAGTGATCGAAC:C:GCTGGAATTTATTAAAGTAG 
Overlapping gene(s): 
Locus YOR014W 
Alias SCS1 
Name YOR014W 
Note B-type regulatory subunit of protein phosphatase 2A (PP2A); homolog of the mammalian B' subunit 
of PP2A 
Ontology_term GO:0051754 
dbxref SGD:S000005540 
gene RTS1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR014W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1696) 
ATGATGCGTGGTTTCAAGCAAAGATTAATAAAGAAGACCACCGGGTCTTCTTCTTCTTCAAGCAGTAAAAAGAAGGACAAAGAGAAGGAAAAAGAAAAAAGTTCC
ACTACCTCATCCACATCAAAGAAGCCCGCTTCGGCTAGTAGCTCTTCCCACGGGACTACTCACAGTTCTGCCAGCAGTACCGGATCAAAGTCTACAACTGAGAAG
GGCAAGCAATCTGGTAGTGTTCCCTCGCAAGGGAAGCATCATAGTAGCTCTACATCAAAAACAAAAACAGCGACGACCCCTTCTTCCAGCAGCAGTAGCAGTAGA
AGTTCAAGTGTCAGTCGCTCCGGTTCAAGCTCCACAAAGAAAACAAGTTCAAGAAAAGGACAAGAACAGTCCAAACAATCGCAACAGCCATCACAATCTCAAAAG
CAAGGATCTTCTTCATCATCTGCCGCTATAATGAACCCCACTCCAGTACTCACTGTTACTAAGGACGACAAAAGCACTTCTGGTGAAGATCATGCACATCCTACT
TTGCTGGGGGCAGTATCCGCTGTTCCATCATCTCCCATTTCAAATGCTTCAGGTACAGCAGTTTCTTCTGATGTAGAAAATGGTAATAGTAATAATAACAATATG
AATATTAATACTAGTAATACTCAGGATGCAAACCACGCCTCCTCACAAAGTATCGACATTCCGAGATCATCACACTCATTTGAGAGACTACCAACACCCACAAAA
CTTAACCCTGACACAGATTTAGAGTTAATTAAGACTCCCCAACGTCATTCTTCATCTAGATTCGAGCCATCTAGATATACGCCATTAACGAAATTGCCAAATTTT
AATGAAGTTTCTCCTGAAGAAAGAATCCCTTTGTTCATTGCCAAAGTTGACCAGTGTAACACTATGTTTGACTTTAATGATCCAAGTTTTGACATTCAAGGTAAA
GAGATTAAAAGAAGCACCTTAGATGAGCTAATAGAATTCCTTGTAACAAATAGGTTCACTTACACGAATGAGATGTACGCTCATGTGGTGAACATGTTCAAAATC
AATCTGTTTAGACCTATTCCACCACCAGTAAATCCAGTTGGTGACATTTATGACCCAGATGAAGATGAACCTGTTAACGAACTAGCCTGGCCTCATATGCAAGCT
GTTTACGAATTCTTTTTAAGGTTTGTGGAAAGTCCTGATTTCAATCATCAGATTGCTAAACAATATATTGATCAGGACTTTATTTTAAAGTTACTGGAATTATTT
GATAGCGAAGATATCAGAGAAAGAGACTGTTTGAAAACGACACTGCATAGAATATATGGGAAGTTCTTATCATTAAGAAGCTTTATTCGTCGGTCGATGAATAAT
ATTTTTTTGCAATTTATTTATGAGACTGAGAAGTTTAACGGTGTGGCAGAATTGTTAGAAATTTTGGGTTCCATAATTAATGGATTTGCACTTCCATTAAAGGAA
GAGCACAAGGTTTTCTTGGTGAGGATATTGATACCATTACACAAGGTCCGTTGTTTATCATTATACCACCCTCAGTTGGCTTACTGTATCGTTCAATTTCTCGAA
AAAGATCCTTTATTAACCGAAGAGGTAGTTATGGGCTTACTGCGTTATTGGCCAAAAATAAATTCCACAAAAGAGATAATGTTTCTAAATGAAATCGAGGATATT
TTTGAAGTGATCGAACCGCTGGAATTTATTAAAGTAGAAGTTCCGTTATTTGTTCAATTAGCTAAGTGTATTTCTTCTCCACATTTCCAAGTGGCGGAAAAGGTT
TTAAGTTATTGGAATAATGAATATTTCTTAAACTTATGTATCGAAAATGCCGAAGTCATCCTACCCATTATATTTCCTGCATTATATGAATTAACTTCTCAGTTA
GAGCTAGATACAGCAAATGGCGAAGATAGCATTTCAGACCCTTACATGCTTGTTGAGCAAGCAATCAATTCTGGTTCGTGGAATAGGGCAATTCATGCTATGGCA
TTCAAGGCATTGAAAATTTTTCTGGAAACAAACCCAGTATTGTACGAAAACTGTAATGCATTGTACTTATCAAGTGTAAAAGAAACTCAACAGCGTAAGGTGCAA
CGTGAAGAAAATTGGAGCAAACTTGAAGAATATGTAAAAAATCTAAGGATTAACAATGATAAGGACCAATACACAATCAAAAACCCAGAATTAAGAAACAGTTTC
AACACAGCAAGTGAGAATAACACATTAAATGAAGAGAACGAAAATGATTGTGACAGCGAGATACAGTGA 
ATGATGCGTGGTTTCAAGCAAAGATTAATAAAGAAGACCACCGGGTCTTCTTCTTCTTCAAGCAGTAAAAAGAAGGACAAAGAGAAGGAAAAAGAAAAAAGTTCC
ACTACCTCATCCACATCAAAGAAGCCCGCTTCGGCTAGTAGCTCTTCCCACGGGACTACTCACAGTTCTGCCAGCAGTACCGGATCAAAGTCTACAACTGAGAAG
GGCAAGCAATCTGGTAGTGTTCCCTCGCAAGGGAAGCATCATAGTAGCTCTACATCAAAAACAAAAACAGCGACGACCCCTTCTTCCAGCAGCAGTAGCAGTAGA
AGTTCAAGTGTCAGTCGCTCCGGTTCAAGCTCCACAAAGAAAACAAGTTCAAGAAAAGGACAAGAACAGTCCAAACAATCGCAACAGCCATCACAATCTCAAAAG
CAAGGATCTTCTTCATCATCTGCCGCTATAATGAACCCCACTCCAGTACTCACTGTTACTAAGGACGACAAAAGCACTTCTGGTGAAGATCATGCACATCCTACT
TTGCTGGGGGCAGTATCCGCTGTTCCATCATCTCCCATTTCAAATGCTTCAGGTACAGCAGTTTCTTCTGATGTAGAAAATGGTAATAGTAATAATAACAATATG
AATATTAATACTAGTAATACTCAGGATGCAAACCACGCCTCCTCACAAAGTATCGACATTCCGAGATCATCACACTCATTTGAGAGACTACCAACACCCACAAAA
CTTAACCCTGACACAGATTTAGAGTTAATTAAGACTCCCCAACGTCATTCTTCATCTAGATTCGAGCCATCTAGATATACGCCATTAACGAAATTGCCAAATTTT
AATGAAGTTTCTCCTGAAGAAAGAATCCCTTTGTTCATTGCCAAAGTTGACCAGTGTAACACTATGTTTGACTTTAATGATCCAAGTTTTGACATTCAAGGTAAA
GAGATTAAAAGAAGCACCTTAGATGAGCTAATAGAATTCCTTGTAACAAATAGGTTCACTTACACGAATGAGATGTACGCTCATGTGGTGAACATGTTCAAAATC
AATCTGTTTAGACCTATTCCACCACCAGTAAATCCAGTTGGTGACATTTATGACCCAGATGAAGATGAACCTGTTAACGAACTAGCCTGGCCTCATATGCAAGCT
GTTTACGAATTCTTTTTAAGGTTTGTGGAAAGTCCTGATTTCAATCATCAGATTGCTAAACAATATATTGATCAGGACTTTATTTTAAAGTTACTGGAATTATTT
GATAGCGAAGATATCAGAGAAAGAGACTGTTTGAAAACGACACTGCATAGAATATATGGGAAGTTCTTATCATTAAGAAGCTTTATTCGTCGGTCGATGAATAAT
ATTTTTTTGCAATTTATTTATGAGACTGAGAAGTTTAACGGTGTGGCAGAATTGTTAGAAATTTTGGGTTCCATAATTAATGGATTTGCACTTCCATTAAAGGAA
GAGCACAAGGTTTTCTTGGTGAGGATATTGATACCATTACACAAGGTCCGTTGTTTATCATTATACCACCCTCAGTTGGCTTACTGTATCGTTCAATTTCTCGAA
AAAGATCCTTTATTAACCGAAGAGGTAGTTATGGGCTTACTGCGTTATTGGCCAAAAATAAATTCCACAAAAGAGATAATGTTTCTAAATGAAATCGAGGATATT
TTTGAAGTGATCGAACTGCTGGAATTTATTAAAGTAGAAGTTCCGTTATTTGTTCAATTAGCTAAGTGTATTTCTTCTCCACATTTCCAAGTGGCGGAAAAGGTT
TTAAGTTATTGGAATAATGAATATTTCTTAAACTTATGTATCGAAAATGCCGAAGTCATCCTACCCATTATATTTCCTGCATTATATGAATTAACTTCTCAGTTA
GAGCTAGATACAGCAAATGGCGAAGATAGCATTTCAGACCCTTACATGCTTGTTGAGCAAGCAATCAATTCTGGTTCGTGGAATAGGGCAATTCATGCTATGGCA
TTCAAGGCATTGAAAATTTTTCTGGAAACAAACCCAGTATTGTACGAAAACTGTAATGCATTGTACTTATCAAGTGTAAAAGAAACTCAACAGCGTAAGGTGCAA
CGTGAAGAAAATTGGAGCAAACTTGAAGAATATGTAAAAAATCTAAGGATTAACAATGATAAGGACCAATACACAATCAAAAACCCAGAATTAAGAAACAGTTTC
AACACAGCAAGTGAGAATAACACATTAAATGAAGAGAACGAAAATGATTGTGACAGCGAGATACAGTGA 
WT aa sequence 757 aa vs Sample aa sequence 757 aa (mutation position 566) 
MMRGFKQRLIKKTTGSSSSSSSKKKDKEKEKEKSSTTSSTSKKPASASSSSHGTTHSSASSTGSKSTTEKGKQSGSVPSQGKHHSSSTSKTKTATTPSSSSSSSR
SSSVSRSGSSSTKKTSSRKGQEQSKQSQQPSQSQKQGSSSSSAAIMNPTPVLTVTKDDKSTSGEDHAHPTLLGAVSAVPSSPISNASGTAVSSDVENGNSNNNNM
NINTSNTQDANHASSQSIDIPRSSHSFERLPTPTKLNPDTDLELIKTPQRHSSSRFEPSRYTPLTKLPNFNEVSPEERIPLFIAKVDQCNTMFDFNDPSFDIQGK
EIKRSTLDELIEFLVTNRFTYTNEMYAHVVNMFKINLFRPIPPPVNPVGDIYDPDEDEPVNELAWPHMQAVYEFFLRFVESPDFNHQIAKQYIDQDFILKLLELF
DSEDIRERDCLKTTLHRIYGKFLSLRSFIRRSMNNIFLQFIYETEKFNGVAELLEILGSIINGFALPLKEEHKVFLVRILIPLHKVRCLSLYHPQLAYCIVQFLE
KDPLLTEEVVMGLLRYWPKINSTKEIMFLNEIEDIFEVIEPLEFIKVEVPLFVQLAKCISSPHFQVAEKVLSYWNNEYFLNLCIENAEVILPIIFPALYELTSQL
ELDTANGEDSISDPYMLVEQAINSGSWNRAIHAMAFKALKIFLETNPVLYENCNALYLSSVKETQQRKVQREENWSKLEEYVKNLRINNDKDQYTIKNPELRNSF
NTASENNTLNEENENDCDSEIQ 
MMRGFKQRLIKKTTGSSSSSSSKKKDKEKEKEKSSTTSSTSKKPASASSSSHGTTHSSASSTGSKSTTEKGKQSGSVPSQGKHHSSSTSKTKTATTPSSSSSSSR
SSSVSRSGSSSTKKTSSRKGQEQSKQSQQPSQSQKQGSSSSSAAIMNPTPVLTVTKDDKSTSGEDHAHPTLLGAVSAVPSSPISNASGTAVSSDVENGNSNNNNM
NINTSNTQDANHASSQSIDIPRSSHSFERLPTPTKLNPDTDLELIKTPQRHSSSRFEPSRYTPLTKLPNFNEVSPEERIPLFIAKVDQCNTMFDFNDPSFDIQGK
EIKRSTLDELIEFLVTNRFTYTNEMYAHVVNMFKINLFRPIPPPVNPVGDIYDPDEDEPVNELAWPHMQAVYEFFLRFVESPDFNHQIAKQYIDQDFILKLLELF
DSEDIRERDCLKTTLHRIYGKFLSLRSFIRRSMNNIFLQFIYETEKFNGVAELLEILGSIINGFALPLKEEHKVFLVRILIPLHKVRCLSLYHPQLAYCIVQFLE
KDPLLTEEVVMGLLRYWPKINSTKEIMFLNEIEDIFEVIELLEFIKVEVPLFVQLAKCISSPHFQVAEKVLSYWNNEYFLNLCIENAEVILPIIFPALYELTSQL
ELDTANGEDSISDPYMLVEQAINSGSWNRAIHAMAFKALKIFLETNPVLYENCNALYLSSVKETQQRKVQREENWSKLEEYVKNLRINNDKDQYTIKNPELRNSF
NTASENNTLNEENENDCDSEIQ 
 
Poly 478: chr15 373949 
MB220:     AGAAGTTTTTTTGGACTGCA:C:ATTATTTTCATCAGTACCTG 
BJ4741:    AGAAGTTTTTTTGGACTGCA:A:ATTATTTTCATCAGTACCTG 
genome:    AGAAGTTTTTTTGGACTGCA:A:ATTATTTTCATCAGTACCTG 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1887) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATGTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 630) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNV
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 479: chr15 374352 
MB220:     AACGAATGGCCCACTAAATG:A:ACTTTCCCATCAAACTCTGG 
BJ4741:    AACGAATGGCCCACTAAATG:G:ACTTTCCCATCAAACTCTGG 
genome:    AACGAATGGCCCACTAAATG:G:ACTTTCCCATCAAACTCTGG 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1484) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTTCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 495) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 480: chr15 374592 
MB220:     GCATCCGTTTGGAAACTTAT:T:GAGTGCCTCCAGGTGATGGG 
BJ4741:    GCATCCGTTTGGAAACTTAT:C:GAGTGCCTCCAGGTGATGGG 
genome:    GCATCCGTTTGGAAACTTAT:C:GAGTGCCTCCAGGTGATGGG 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1244) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCAATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 415) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 481: chr15 374730 
MB220:     AGTAGATTTACCGTGTGTGC:A:AAATTTACGTATTCGTACTT 
BJ4741:    AGTAGATTTACCGTGTGTGC:G:AAATTTACGTATTCGTACTT 
genome:    AGTAGATTTACCGTGTGTGC:G:AAATTTACGTATTCGTACTT 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1106) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTTGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 369) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 482: chr15 374858 
MB220:     GCCCGAATTTTTGCCATCTT:T:TATTTTGCTACTAGCATTAG 
BJ4741:    GCCCGAATTTTTGCCATCTT:C:TATTTTGCTACTAGCATTAG 
genome:    GCCCGAATTTTTGCCATCTT:C:TATTTTGCTACTAGCATTAG 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 978) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAAAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 327) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIKDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 483: chr15 375612 
MB220:     TCTTCGTTGACTAAAACAGG:A:CTGCGTTCTTGACGCTTACT 
BJ4741:    TCTTCGTTGACTAAAACAGG:C:CTGCGTTCTTGACGCTTACT 
genome:    TCTTCGTTGACTAAAACAGG:C:CTGCGTTCTTGACGCTTACT 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 224) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGTCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 75) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERSPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 484: chr15 375627 
MB220:     ACAGGCCTGCGTTCTTGACG:T:TTACTGGCCTTTTCCAAACG 
BJ4741:    ACAGGCCTGCGTTCTTGACG:C:TTACTGGCCTTTTCCAAACG 
genome:    ACAGGCCTGCGTTCTTGACG:C:TTACTGGCCTTTTCCAAACG 
Overlapping gene(s): 
Locus YOR022C 
Name YOR022C 
Note Protein with similarity to bovine phospholipase A1; the authentic, non-tagged protein is detected 
in highly purified mitochondria in high-throughput studies 
Ontology_term GO:0008150 
dbxref SGD:S000005548 
orf_classification Uncharacterized 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR022C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 209) 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAG
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
ATGCTACGGTTTACTCATCGAGGCCTTCCCTCCAGCACTCGTTTTAGAAACATTTTCGTAAGGTTAAATCACATTTATGTACCATGGTTCTATGCCATAGACGTA
CCCAACTCCAAACCCTATTTACCCACATATCAAACTTTACACTCACCCAAAAAGTTTAAGCCGTTCTCCGTTGATGATTCTAATCGTTTGGAAAAGGCCAGTAAA
CGTCAAGAACGCAGGCCTGTTTTAGTCAACGAAGATTACCTGTTTAAAGTCGACCTCTCTCACATGGAATTGTCCCCTACCTATTGGGAAGGCCCTACTTATCAA
GTACGAAGAGGTGTGTGGTTCGACTCTTCAAATCAACCTTTGTCCAGTGATCTTACCTCCGAAATTGAAGGGTTGTATAAGCAGCTCAAATTCGACGACAGTAAT
GATGATCCGACCACGACACCTCCTGCAGAATCGCAAGATATATTTAGGCTCAAAGGTAAATACCCAGTCGATAAAGAAAACGAAGGAGAGCAAAAAAATGGATCC
AGCAATAAAGATGAGAACGAATCTACTTTCAAGTTTATTTTGTTTGCCAATAAACAAACTGCATTTTTACTATCGGATTTAGATGGAGGAAAACTGCAATTAGCC
TTTCTAAGGTCTAATCTGGCTCAATCCTTACCGATTAATGCTACAATGATTACAAGATCATACAAATATTCATCCTCCGCAACTACTAAACAGACATCCACATCT
TTTAAGGCAGCAAAAACGCCTCAAACGGAAGTAGCAGATGGTAGTAACAGTTCCAAATCGAGGAGCATTGAAACAAAGTTAGAAAAGAAAGTTTCAAACCTCTTC
AATTTATCGGACTTTTTACAGTTGTTCAATGGTAATGCTAGTAAAGATCAAGATGATGCACAGAGCTTGGAAAAGCAAATGGAAACAGACTATAACAATGCAGAT
AACAGTCAAGGCGCTAATGCTAGTAGCAAAATAGAAGATGGCAAAAATTCGGGCGCAAGCGATAGACAAATTAGAAGTAACAGAAGAGATGTGGATAACTTGATA
CTATGCGTTCACGGTATAGGTCAGACTTTGGGTAAGAAGTACGAATACGTAAATTTCGCACACACGGTAAATCTACTTAGGTCTAATATGAAAAAAATCTACAAT
AATTCTGAGAAACTACAATCATTAAACACAGCACCTGATTATAAAAGCAACTGTAACGTTCAAGTGCTACCCATCACCTGGAGGCACTCGATAAGTTTCCAAACG
GATGCTAAGGAGGAAAATATAGAAAATCCTGACCTACCGACTTTGTCACAAGTCACAGTAAATGGAGTGTTACCCTTGAGGAAGCTACTGGCTGACGGTCTACTA
GATATTTTGTTGTATGTCGAACCATACTACCAAGATATGATTCTACAACAAGTAACCTCTCAATTGAACAAAACATATCGGATTTTTAAAGAATTTAATCCAGAG
TTTGATGGGAAAGTCCATTTAGTGGGCCATTCGTTGGGTAGTATGATATTATTTGATATTCTATCCAAACAAAAAAAATATGAATTAGAATTTCAAGTAGACAAC
CTGTTCTTTATTGGCTCACCAATTGGATTGTTAAAGTTAATTCAAAGAACAAAAATTGGTGACCGTCCCGAATTTCCCAATGACTTGGAGAGAAAATTAACCGTA
CAGAGACCGCAATGTAAGGACATTTATAATGTTTACCACGTCTGTGATCCCATTTCTTATAGGATGGAACCTCTTGTTAGTAAAGAAATGGCTCATTACGAACAA
ACTTATTTACCACATTGTAGTGAAGCTTATGGACTAACTTCTAAAGTTTTGGAATTTGGCGAAAACATATGGAAAGATTTGCCAGGTACTGATGAAAATAATTTG
CAGTCCAAAAAAACTTCTCCAGAAAAAAAAGAGGTCAAGTTATCAGAAAATCTTACGAGAATGCTTACAGGTTTGAATTACACCGGACGTCTAGATTATGCTATG
TCTCCAAGTCTGCTAGAAGTGGATTTTATATCAGCTATAAAATCACATGTTTCTTATTTCGAAGAACCGGATATTGCAGCGTTTATCCTAAAAGAAATTTTAAGT
AAACATGAAAATGCATCAGAAATATATGTAAAAAGAAAGACTGGTTGA 
WT aa sequence 715 aa vs Sample aa sequence 715 aa (mutation position 70) 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
MLRFTHRGLPSSTRFRNIFVRLNHIYVPWFYAIDVPNSKPYLPTYQTLHSPKKFKPFSVDDSNRLEKASKRQERRPVLVNEDYLFKVDLSHMELSPTYWEGPTYQ
VRRGVWFDSSNQPLSSDLTSEIEGLYKQLKFDDSNDDPTTTPPAESQDIFRLKGKYPVDKENEGEQKNGSSNKDENESTFKFILFANKQTAFLLSDLDGGKLQLA
FLRSNLAQSLPINATMITRSYKYSSSATTKQTSTSFKAAKTPQTEVADGSNSSKSRSIETKLEKKVSNLFNLSDFLQLFNGNASKDQDDAQSLEKQMETDYNNAD
NSQGANASSKIEDGKNSGASDRQIRSNRRDVDNLILCVHGIGQTLGKKYEYVNFAHTVNLLRSNMKKIYNNSEKLQSLNTAPDYKSNCNVQVLPITWRHSISFQT
DAKEENIENPDLPTLSQVTVNGVLPLRKLLADGLLDILLYVEPYYQDMILQQVTSQLNKTYRIFKEFNPEFDGKVHLVGHSLGSMILFDILSKQKKYELEFQVDN
LFFIGSPIGLLKLIQRTKIGDRPEFPNDLERKLTVQRPQCKDIYNVYHVCDPISYRMEPLVSKEMAHYEQTYLPHCSEAYGLTSKVLEFGENIWKDLPGTDENNL
QSKKTSPEKKEVKLSENLTRMLTGLNYTGRLDYAMSPSLLEVDFISAIKSHVSYFEEPDIAAFILKEILSKHENASEIYVKRKTG 
 
Poly 485: chr15 376555 
MB220:     ATTGCAATGTCAGAGGGTAG:A:TAGTCTTTGTTTGGGTCCAA 
BJ4741:    ATTGCAATGTCAGAGGGTAG:G:TAGTCTTTGTTTGGGTCCAA 
genome:    ATTGCAATGTCAGAGGGTAG:G:TAGTCTTTGTTTGGGTCCAA 
Overlapping gene(s): 
Locus YOR023C 
Alias AHC1 
Name YOR023C 
Note Subunit of the Ada histone acetyltransferase complex, required for structural integrity of the 
complex 
Ontology_term GO:0016573 
dbxref SGD:S000005549 
gene AHC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR023C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1136) 
ATGATGAGTCCCGCCCAAGATAAACTGCAGCACCAGCATCATAATCCTAATTCTTCCTCATCGTCATCCTCTAAGATGACGAACGTTTATCAGGTTACCACGCCA
AAGTCTCCTCAGGATTTGGAAAACAACATGGATGAGCCCTTCAAAATGGACACCGCCACCAGTAATCCGGACAAGGATAGCGAAAATACCCAGCGGTTGAAGTAC
GAATGTGCCAAAGGGGAAATACAGAATGTTTTGAACCTACATATAATGCTAAACCACAAGCATGTTAGGCACTTACGAAGAAATGTTCAAAAGGTTAACGCAAAA
CTAGCTCTCTTGGAAACCCTGCATAAGGATACTGGTCTATTGAACAAAATCGAACGGACGTATCAACTCAAAATAAAACAACATCAGCAGCATAGCGTGCTCGGC
GGCCACTTTCACGACAGTACGGCTACGGAAAATACGAACGCATCAAATTATAACCTGTCATACCCGGTTCTATCGGATTATAACATCAACTGTCAGCCTTTGTCT
TCGAGCAGCAACAGAAATCTGTCAACAACACGCATACCACACCACCATTATCATACTAGAAGCAAGAGTAACGGGCTTTTGCTAGAACCTTCTGCCCTCCGTCCG
GCAAATTCGAATATAATTGATTACAGGCTAACAGGTTCTAAATCTCTATCAGAAGCCATAACCAAGCCCACTCCCGTCTCGCTTCCTCACTCTAATTCGGATGGC
ATTTCTTCACCTCGTTCCTCCTCAATCTCCCCCTTAGACGAGCAGCCGGGGTTCCAGATACTCCCTTTTAAACCAAGTCAGATGCATCTTAACCACAGACGTAAT
TACAGTAGCACTTGTTTGACGAGCAATAGCGGTATCATCGGTAAGACTGAAAATAATGAGCCCATTTTTAGAAGATATGACGGCATTTTGGTTATAATTACGTGC
TCCAAATGTGACCGTTCCGGTTTCACTTCCGCGCAAGGTATCGTGAACCATACTCGACTAAAACATTCTAAACTATATTCAAGCCAACCATTGGCAGTTTTAAAC
AACCAAAAACTACTTCCTAATGATAAGCAGGATCCGGAAATTTTATCTAAGTTCAAGAAACTAAATTTGGACCCAAACAAAGACTACCTACCCTCTGACATTGCA
ATCCCAAAACCACAATCACCAATCAACCACTCCGAGAACCATACGCGGGCTCCAAAGACTGTCAAGAACACTCCTCATTTAGAAAAACTATACCAAAATAAAGAA
GACTTCAAAAAACTGATTGACATGGTTAATGAAACTCCGGATGATTTGAATGAATATTTGAAGCAACGTGAAATTCAATTAAGATATCAAAAGGAGCAAGAAGAG
GAATCTTCCAAATCTGATGACGAAGCTTCTTACGTCCCATCACCGTCTCTCTCAGCAACGGCTACAACAACAACGACTACGGACCCACCCTCTCCGCCAGTGCTA
TCCTCCTCCTTACAAAGAAAATTGCTGCGTAAGAGAAAACTGAGCTTGAATAGCTCTACTCCCATGGAAGATTTACCTTTAAGAGAAAGGTTGAGAGCAAATCCC
ACTGACAAGAAACCAAGAAAAGCGGCCCTTTTGACTAATGAACTTGAGGGTCCTGATCCTGCAGCAAAATCATCATCTTATTACAATCTAAGGTCGAAATCAAGA
CTGCGTGGTTCTCATACATAG 
ATGATGAGTCCCGCCCAAGATAAACTGCAGCACCAGCATCATAATCCTAATTCTTCCTCATCGTCATCCTCTAAGATGACGAACGTTTATCAGGTTACCACGCCA
AAGTCTCCTCAGGATTTGGAAAACAACATGGATGAGCCCTTCAAAATGGACACCGCCACCAGTAATCCGGACAAGGATAGCGAAAATACCCAGCGGTTGAAGTAC
GAATGTGCCAAAGGGGAAATACAGAATGTTTTGAACCTACATATAATGCTAAACCACAAGCATGTTAGGCACTTACGAAGAAATGTTCAAAAGGTTAACGCAAAA
CTAGCTCTCTTGGAAACCCTGCATAAGGATACTGGTCTATTGAACAAAATCGAACGGACGTATCAACTCAAAATAAAACAACATCAGCAGCATAGCGTGCTCGGC
GGCCACTTTCACGACAGTACGGCTACGGAAAATACGAACGCATCAAATTATAACCTGTCATACCCGGTTCTATCGGATTATAACATCAACTGTCAGCCTTTGTCT
TCGAGCAGCAACAGAAATCTGTCAACAACACGCATACCACACCACCATTATCATACTAGAAGCAAGAGTAACGGGCTTTTGCTAGAACCTTCTGCCCTCCGTCCG
GCAAATTCGAATATAATTGATTACAGGCTAACAGGTTCTAAATCTCTATCAGAAGCCATAACCAAGCCCACTCCCGTCTCGCTTCCTCACTCTAATTCGGATGGC
ATTTCTTCACCTCGTTCCTCCTCAATCTCCCCCTTAGACGAGCAGCCGGGGTTCCAGATACTCCCTTTTAAACCAAGTCAGATGCATCTTAACCACAGACGTAAT
TACAGTAGCACTTGTTTGACGAGCAATAGCGGTATCATCGGTAAGACTGAAAATAATGAGCCCATTTTTAGAAGATATGACGGCATTTTGGTTATAATTACGTGC
TCCAAATGTGACCGTTCCGGTTTCACTTCCGCGCAAGGTATCGTGAACCATACTCGACTAAAACATTCTAAACTATATTCAAGCCAACCATTGGCAGTTTTAAAC
AACCAAAAACTACTTCCTAATGATAAGCAGGATCCGGAAATTTTATCTAAGTTCAAGAAACTAAATTTGGACCCAAACAAAGACTATCTACCCTCTGACATTGCA
ATCCCAAAACCACAATCACCAATCAACCACTCCGAGAACCATACGCGGGCTCCAAAGACTGTCAAGAACACTCCTCATTTAGAAAAACTATACCAAAATAAAGAA
GACTTCAAAAAACTGATTGACATGGTTAATGAAACTCCGGATGATTTGAATGAATATTTGAAGCAACGTGAAATTCAATTAAGATATCAAAAGGAGCAAGAAGAG
GAATCTTCCAAATCTGATGACGAAGCTTCTTACGTCCCATCACCGTCTCTCTCAGCAACGGCTACAACAACAACGACTACGGACCCACCCTCTCCGCCAGTGCTA
TCCTCCTCCTTACAAAGAAAATTGCTGCGTAAGAGAAAACTGAGCTTGAATAGCTCTACTCCCATGGAAGATTTACCTTTAAGAGAAAGGTTGAGAGCAAATCCC
ACTGACAAGAAACCAAGAAAAGCGGCCCTTTTGACTAATGAACTTGAGGGTCCTGATCCTGCAGCAAAATCATCATCTTATTACAATCTAAGGTCGAAATCAAGA
CTGCGTGGTTCTCATACATAG 
WT aa sequence 566 aa vs Sample aa sequence 566 aa (mutation position 379) 
MMSPAQDKLQHQHHNPNSSSSSSSKMTNVYQVTTPKSPQDLENNMDEPFKMDTATSNPDKDSENTQRLKYECAKGEIQNVLNLHIMLNHKHVRHLRRNVQKVNAK
LALLETLHKDTGLLNKIERTYQLKIKQHQQHSVLGGHFHDSTATENTNASNYNLSYPVLSDYNINCQPLSSSSNRNLSTTRIPHHHYHTRSKSNGLLLEPSALRP
ANSNIIDYRLTGSKSLSEAITKPTPVSLPHSNSDGISSPRSSSISPLDEQPGFQILPFKPSQMHLNHRRNYSSTCLTSNSGIIGKTENNEPIFRRYDGILVIITC
SKCDRSGFTSAQGIVNHTRLKHSKLYSSQPLAVLNNQKLLPNDKQDPEILSKFKKLNLDPNKDYLPSDIAIPKPQSPINHSENHTRAPKTVKNTPHLEKLYQNKE
DFKKLIDMVNETPDDLNEYLKQREIQLRYQKEQEEESSKSDDEASYVPSPSLSATATTTTTTDPPSPPVLSSSLQRKLLRKRKLSLNSSTPMEDLPLRERLRANP
TDKKPRKAALLTNELEGPDPAAKSSSYYNLRSKSRLRGSHT 
MMSPAQDKLQHQHHNPNSSSSSSSKMTNVYQVTTPKSPQDLENNMDEPFKMDTATSNPDKDSENTQRLKYECAKGEIQNVLNLHIMLNHKHVRHLRRNVQKVNAK
LALLETLHKDTGLLNKIERTYQLKIKQHQQHSVLGGHFHDSTATENTNASNYNLSYPVLSDYNINCQPLSSSSNRNLSTTRIPHHHYHTRSKSNGLLLEPSALRP
ANSNIIDYRLTGSKSLSEAITKPTPVSLPHSNSDGISSPRSSSISPLDEQPGFQILPFKPSQMHLNHRRNYSSTCLTSNSGIIGKTENNEPIFRRYDGILVIITC
SKCDRSGFTSAQGIVNHTRLKHSKLYSSQPLAVLNNQKLLPNDKQDPEILSKFKKLNLDPNKDYLPSDIAIPKPQSPINHSENHTRAPKTVKNTPHLEKLYQNKE
DFKKLIDMVNETPDDLNEYLKQREIQLRYQKEQEEESSKSDDEASYVPSPSLSATATTTTTTDPPSPPVLSSSLQRKLLRKRKLSLNSSTPMEDLPLRERLRANP
TDKKPRKAALLTNELEGPDPAAKSSSYYNLRSKSRLRGSHT 
 
Poly 486: chr15 376936 
MB220:     TCGTCTAAGGGGGAGATTGA:A:GAGGAACGAGGTGAAGAAAT 
BJ4741:    TCGTCTAAGGGGGAGATTGA:G:GAGGAACGAGGTGAAGAAAT 
genome:    TCGTCTAAGGGGGAGATTGA:G:GAGGAACGAGGTGAAGAAAT 
Overlapping gene(s): 
Locus YOR023C 
Alias AHC1 
Name YOR023C 
Note Subunit of the Ada histone acetyltransferase complex, required for structural integrity of the 
complex 
Ontology_term GO:0016573 
dbxref SGD:S000005549 
gene AHC1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR023C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 755) 
ATGATGAGTCCCGCCCAAGATAAACTGCAGCACCAGCATCATAATCCTAATTCTTCCTCATCGTCATCCTCTAAGATGACGAACGTTTATCAGGTTACCACGCCA
AAGTCTCCTCAGGATTTGGAAAACAACATGGATGAGCCCTTCAAAATGGACACCGCCACCAGTAATCCGGACAAGGATAGCGAAAATACCCAGCGGTTGAAGTAC
GAATGTGCCAAAGGGGAAATACAGAATGTTTTGAACCTACATATAATGCTAAACCACAAGCATGTTAGGCACTTACGAAGAAATGTTCAAAAGGTTAACGCAAAA
CTAGCTCTCTTGGAAACCCTGCATAAGGATACTGGTCTATTGAACAAAATCGAACGGACGTATCAACTCAAAATAAAACAACATCAGCAGCATAGCGTGCTCGGC
GGCCACTTTCACGACAGTACGGCTACGGAAAATACGAACGCATCAAATTATAACCTGTCATACCCGGTTCTATCGGATTATAACATCAACTGTCAGCCTTTGTCT
TCGAGCAGCAACAGAAATCTGTCAACAACACGCATACCACACCACCATTATCATACTAGAAGCAAGAGTAACGGGCTTTTGCTAGAACCTTCTGCCCTCCGTCCG
GCAAATTCGAATATAATTGATTACAGGCTAACAGGTTCTAAATCTCTATCAGAAGCCATAACCAAGCCCACTCCCGTCTCGCTTCCTCACTCTAATTCGGATGGC
ATTTCTTCACCTCGTTCCTCCTCAATCTCCCCCTTAGACGAGCAGCCGGGGTTCCAGATACTCCCTTTTAAACCAAGTCAGATGCATCTTAACCACAGACGTAAT
TACAGTAGCACTTGTTTGACGAGCAATAGCGGTATCATCGGTAAGACTGAAAATAATGAGCCCATTTTTAGAAGATATGACGGCATTTTGGTTATAATTACGTGC
TCCAAATGTGACCGTTCCGGTTTCACTTCCGCGCAAGGTATCGTGAACCATACTCGACTAAAACATTCTAAACTATATTCAAGCCAACCATTGGCAGTTTTAAAC
AACCAAAAACTACTTCCTAATGATAAGCAGGATCCGGAAATTTTATCTAAGTTCAAGAAACTAAATTTGGACCCAAACAAAGACTACCTACCCTCTGACATTGCA
ATCCCAAAACCACAATCACCAATCAACCACTCCGAGAACCATACGCGGGCTCCAAAGACTGTCAAGAACACTCCTCATTTAGAAAAACTATACCAAAATAAAGAA
GACTTCAAAAAACTGATTGACATGGTTAATGAAACTCCGGATGATTTGAATGAATATTTGAAGCAACGTGAAATTCAATTAAGATATCAAAAGGAGCAAGAAGAG
GAATCTTCCAAATCTGATGACGAAGCTTCTTACGTCCCATCACCGTCTCTCTCAGCAACGGCTACAACAACAACGACTACGGACCCACCCTCTCCGCCAGTGCTA
TCCTCCTCCTTACAAAGAAAATTGCTGCGTAAGAGAAAACTGAGCTTGAATAGCTCTACTCCCATGGAAGATTTACCTTTAAGAGAAAGGTTGAGAGCAAATCCC
ACTGACAAGAAACCAAGAAAAGCGGCCCTTTTGACTAATGAACTTGAGGGTCCTGATCCTGCAGCAAAATCATCATCTTATTACAATCTAAGGTCGAAATCAAGA
CTGCGTGGTTCTCATACATAG 
ATGATGAGTCCCGCCCAAGATAAACTGCAGCACCAGCATCATAATCCTAATTCTTCCTCATCGTCATCCTCTAAGATGACGAACGTTTATCAGGTTACCACGCCA
AAGTCTCCTCAGGATTTGGAAAACAACATGGATGAGCCCTTCAAAATGGACACCGCCACCAGTAATCCGGACAAGGATAGCGAAAATACCCAGCGGTTGAAGTAC
GAATGTGCCAAAGGGGAAATACAGAATGTTTTGAACCTACATATAATGCTAAACCACAAGCATGTTAGGCACTTACGAAGAAATGTTCAAAAGGTTAACGCAAAA
CTAGCTCTCTTGGAAACCCTGCATAAGGATACTGGTCTATTGAACAAAATCGAACGGACGTATCAACTCAAAATAAAACAACATCAGCAGCATAGCGTGCTCGGC
GGCCACTTTCACGACAGTACGGCTACGGAAAATACGAACGCATCAAATTATAACCTGTCATACCCGGTTCTATCGGATTATAACATCAACTGTCAGCCTTTGTCT
TCGAGCAGCAACAGAAATCTGTCAACAACACGCATACCACACCACCATTATCATACTAGAAGCAAGAGTAACGGGCTTTTGCTAGAACCTTCTGCCCTCCGTCCG
GCAAATTCGAATATAATTGATTACAGGCTAACAGGTTCTAAATCTCTATCAGAAGCCATAACCAAGCCCACTCCCGTCTCGCTTCCTCACTCTAATTCGGATGGC
ATTTCTTCACCTCGTTCCTCTTCAATCTCCCCCTTAGACGAGCAGCCGGGGTTCCAGATACTCCCTTTTAAACCAAGTCAGATGCATCTTAACCACAGACGTAAT
TACAGTAGCACTTGTTTGACGAGCAATAGCGGTATCATCGGTAAGACTGAAAATAATGAGCCCATTTTTAGAAGATATGACGGCATTTTGGTTATAATTACGTGC
TCCAAATGTGACCGTTCCGGTTTCACTTCCGCGCAAGGTATCGTGAACCATACTCGACTAAAACATTCTAAACTATATTCAAGCCAACCATTGGCAGTTTTAAAC
AACCAAAAACTACTTCCTAATGATAAGCAGGATCCGGAAATTTTATCTAAGTTCAAGAAACTAAATTTGGACCCAAACAAAGACTACCTACCCTCTGACATTGCA
ATCCCAAAACCACAATCACCAATCAACCACTCCGAGAACCATACGCGGGCTCCAAAGACTGTCAAGAACACTCCTCATTTAGAAAAACTATACCAAAATAAAGAA
GACTTCAAAAAACTGATTGACATGGTTAATGAAACTCCGGATGATTTGAATGAATATTTGAAGCAACGTGAAATTCAATTAAGATATCAAAAGGAGCAAGAAGAG
GAATCTTCCAAATCTGATGACGAAGCTTCTTACGTCCCATCACCGTCTCTCTCAGCAACGGCTACAACAACAACGACTACGGACCCACCCTCTCCGCCAGTGCTA
TCCTCCTCCTTACAAAGAAAATTGCTGCGTAAGAGAAAACTGAGCTTGAATAGCTCTACTCCCATGGAAGATTTACCTTTAAGAGAAAGGTTGAGAGCAAATCCC
ACTGACAAGAAACCAAGAAAAGCGGCCCTTTTGACTAATGAACTTGAGGGTCCTGATCCTGCAGCAAAATCATCATCTTATTACAATCTAAGGTCGAAATCAAGA
CTGCGTGGTTCTCATACATAG 
WT aa sequence 566 aa vs Sample aa sequence 566 aa (mutation position 252) 
MMSPAQDKLQHQHHNPNSSSSSSSKMTNVYQVTTPKSPQDLENNMDEPFKMDTATSNPDKDSENTQRLKYECAKGEIQNVLNLHIMLNHKHVRHLRRNVQKVNAK
LALLETLHKDTGLLNKIERTYQLKIKQHQQHSVLGGHFHDSTATENTNASNYNLSYPVLSDYNINCQPLSSSSNRNLSTTRIPHHHYHTRSKSNGLLLEPSALRP
ANSNIIDYRLTGSKSLSEAITKPTPVSLPHSNSDGISSPRSSSISPLDEQPGFQILPFKPSQMHLNHRRNYSSTCLTSNSGIIGKTENNEPIFRRYDGILVIITC
SKCDRSGFTSAQGIVNHTRLKHSKLYSSQPLAVLNNQKLLPNDKQDPEILSKFKKLNLDPNKDYLPSDIAIPKPQSPINHSENHTRAPKTVKNTPHLEKLYQNKE
DFKKLIDMVNETPDDLNEYLKQREIQLRYQKEQEEESSKSDDEASYVPSPSLSATATTTTTTDPPSPPVLSSSLQRKLLRKRKLSLNSSTPMEDLPLRERLRANP
TDKKPRKAALLTNELEGPDPAAKSSSYYNLRSKSRLRGSHT 
MMSPAQDKLQHQHHNPNSSSSSSSKMTNVYQVTTPKSPQDLENNMDEPFKMDTATSNPDKDSENTQRLKYECAKGEIQNVLNLHIMLNHKHVRHLRRNVQKVNAK
LALLETLHKDTGLLNKIERTYQLKIKQHQQHSVLGGHFHDSTATENTNASNYNLSYPVLSDYNINCQPLSSSSNRNLSTTRIPHHHYHTRSKSNGLLLEPSALRP
ANSNIIDYRLTGSKSLSEAITKPTPVSLPHSNSDGISSPRSSSISPLDEQPGFQILPFKPSQMHLNHRRNYSSTCLTSNSGIIGKTENNEPIFRRYDGILVIITC
SKCDRSGFTSAQGIVNHTRLKHSKLYSSQPLAVLNNQKLLPNDKQDPEILSKFKKLNLDPNKDYLPSDIAIPKPQSPINHSENHTRAPKTVKNTPHLEKLYQNKE
DFKKLIDMVNETPDDLNEYLKQREIQLRYQKEQEEESSKSDDEASYVPSPSLSATATTTTTTDPPSPPVLSSSLQRKLLRKRKLSLNSSTPMEDLPLRERLRANP
TDKKPRKAALLTNELEGPDPAAKSSSYYNLRSKSRLRGSHT 
 
Poly 487: chr15 389216 
MB220:     CTGTAAAAATATGTGACTGT:G:AAGGCGAATGTTGTAAGGAC 
BJ4741:    CTGTAAAAATATGTGACTGT:T:AAGGCGAATGTTGTAAGGAC 
genome:    CTGTAAAAATATGTGACTGT:T:AAGGCGAATGTTGTAAGGAC 
Overlapping gene(s): 
Locus YOR031W 
Alias CRS5 
Name YOR031W 
Note Copper-binding metallothionein, required for wild-type copper resistance 
Ontology_term GO:0010038 
dbxref SGD:S000005557 
gene CRS5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR031W 
Strand 1 
Mutation in sample DNA 
Genomic vs Sample DNA (mutation position 24) 
ATGACTGTAAAAATATGTGACTGTTAAGGCGAATGTTGTAAGGACTCTTGTCATTGTGGGAGCACCTGCCTTCCAAGCTGTTCTGGCGGTGAAAAGTGCAAATGT
GATCACAGCACCGGAAGCCCTCAATGTAAGAGTTGTGGTGAAAAATGCAAATGCGAAACCACGTGCACTTGTGAAAAGAGTAAATGCAATTGTGAAAAATGTTAG 
ATGACTGTAAAAATATGTGACTGTGAAGGCGAATGTTGTAAGGACTCTTGTCATTGTGGGAGCACCTGCCTTCCAAGCTGTTCTGGCGGTGAAAAGTGCAAATGT
GATCACAGCACCGGAAGCCCTCAATGTAAGAGTTGTGGTGAAAAATGCAAATGCGAAACCACGTGCACTTGTGAAAAGAGTAAATGCAATTGTGAAAAATGTTAG 
WT aa sequence 8 aa vs Sample aa sequence 69 aa (mutation position outside of coding region) 
MTVKICDC 
MTVKICDCEGECCKDSCHCGSTCLPSCSGGEKCKCDHSTGSPQCKSCGEKCKCETTCTCEKSKCNCEKC 
 
Poly 488: chr15 416486 
MB220:     GTCTTAGCATCATTTTTATA:G:TTTTTTAGTTGCAAATTTTT 
BJ4741:    GTCTTAGCATCATTTTTATA:A:TTTTTTAGTTGCAAATTTTT 
genome:    GTCTTAGCATCATTTTTATA:A:TTTTTTAGTTGCAAATTTTT 
Overlapping gene(s): 
Locus YOR047C 
Alias MSN3 
Name YOR047C 
Note Protein involved in control of glucose-regulated gene expression; interacts with protein kinase 
Snf1p, glucose sensors Snf3p and Rgt2p, and TATA-binding protein Spt15p; acts as a regulator of the 
transcription factor Rgt1p 
Ontology_term GO:0030295 
dbxref SGD:S000005573 
gene STD1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR047C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 1175) 
ATGTTTGTTTCACCACCTCCAGCAACAGCGAGGAACCAAGTATTAGGGAAAAGAAAATCGAAAAGACATGACGAAAATCCAAAGAATGTTCAACCCAACGCTGAC
ACAGAAATGACAAATAGCGTTCCTTCTATTGGATTCAACAGCAATCTTCCACATAATAACCAAGAAATAAACACACCAAATCACTATAATTTGAGTTCCAATTCA
GGAAATGTTAGGAGCAACAACAATTTTGTTACTACACCACCAGAATATGCAGACAGGGCAAGAATAGAAATCATAAAAAGGTTATTGCCTACTGCAGGAACTAAA
CCTATGGAAGTGAACAGTAATACTGCAGAAAATGCAAATATCCAACACATAAATACCCCGGACAGTCAAAGTTTTGTTTCAGACCATTCATCTTCATACGAATCG
AGTATATTTTCACAGCCATCTACTGCTCTTACGGACATCACCACAGGCAGCTCGTTAATTGATACAAAAACACCTAAGTTCGTCACAGAAGTAACACTTGAAGAC
GCTTTACCCAAAACATTCTATGATATGTATTCTCCCGAAGTTCTGATGTCTGATCCAGCAAATATACTTTATAACGGACGTCCTAAGTTTACAAAGCGCGAATTG
CTGGACTGGGATCTAAACGATATACGATCCTTGTTAATTGTGGAACAATTAAGGCCAGAATGGGGTTCCCAGTTACCGACGGTAGTGACCTCCGGTATAAACTTA
CCGCAATTCAGACTACAATTACTTCCCCTAAGTTCCAGTGATGAGTTTATAATAGCGACATTGGTTAACTCAGACTTATACATAGAAGCAAATCTAGACCGCAAT
TTTAAGTTGACAAGCGCAAAATATACAGTTGCATCAGCAAGAAAAAGACATGAAGAAATGACTGGGTCAAAGGAACCCATTATGCGTCTATCAAAGCCTGAATGG
AGAAATATAATTGAGAACTATTTATTAAATGTTGCCGTCGAGGCCCAATGCAGATATGACTTTAAACAAAAGCGCTCCGAATACAAGAGATGGAAATTACTAAAT
TCAAATTTGAAAAGGCCTGACATGCCGCCTCCAAGCCTCATACCGCATGGTTTTAAAATACATGACTGCACTAACTCTGGTAGTCTTTTAAAAAAGGCTTTAATG
AAAAATTTGCAACTAAAAAATTATAAAAATGATGCTAAGACATTAGGTGCTGGTACACAGAAAAATGTCGTTAATAAGGTTTCTCTAACTTCAGAGGAGAGGGCT
GCCATCTGGTTTCAATGCCAAACACAGGTTTATCAAAGGTTGGGGTTAGATTGGAAGCCTGATGGAATGTCCTAG 
ATGTTTGTTTCACCACCTCCAGCAACAGCGAGGAACCAAGTATTAGGGAAAAGAAAATCGAAAAGACATGACGAAAATCCAAAGAATGTTCAACCCAACGCTGAC
ACAGAAATGACAAATAGCGTTCCTTCTATTGGATTCAACAGCAATCTTCCACATAATAACCAAGAAATAAACACACCAAATCACTATAATTTGAGTTCCAATTCA
GGAAATGTTAGGAGCAACAACAATTTTGTTACTACACCACCAGAATATGCAGACAGGGCAAGAATAGAAATCATAAAAAGGTTATTGCCTACTGCAGGAACTAAA
CCTATGGAAGTGAACAGTAATACTGCAGAAAATGCAAATATCCAACACATAAATACCCCGGACAGTCAAAGTTTTGTTTCAGACCATTCATCTTCATACGAATCG
AGTATATTTTCACAGCCATCTACTGCTCTTACGGACATCACCACAGGCAGCTCGTTAATTGATACAAAAACACCTAAGTTCGTCACAGAAGTAACACTTGAAGAC
GCTTTACCCAAAACATTCTATGATATGTATTCTCCCGAAGTTCTGATGTCTGATCCAGCAAATATACTTTATAACGGACGTCCTAAGTTTACAAAGCGCGAATTG
CTGGACTGGGATCTAAACGATATACGATCCTTGTTAATTGTGGAACAATTAAGGCCAGAATGGGGTTCCCAGTTACCGACGGTAGTGACCTCCGGTATAAACTTA
CCGCAATTCAGACTACAATTACTTCCCCTAAGTTCCAGTGATGAGTTTATAATAGCGACATTGGTTAACTCAGACTTATACATAGAAGCAAATCTAGACCGCAAT
TTTAAGTTGACAAGCGCAAAATATACAGTTGCATCAGCAAGAAAAAGACATGAAGAAATGACTGGGTCAAAGGAACCCATTATGCGTCTATCAAAGCCTGAATGG
AGAAATATAATTGAGAACTATTTATTAAATGTTGCCGTCGAGGCCCAATGCAGATATGACTTTAAACAAAAGCGCTCCGAATACAAGAGATGGAAATTACTAAAT
TCAAATTTGAAAAGGCCTGACATGCCGCCTCCAAGCCTCATACCGCATGGTTTTAAAATACATGACTGCACTAACTCTGGTAGTCTTTTAAAAAAGGCTTTAATG
AAAAATTTGCAACTAAAAAACTATAAAAATGATGCTAAGACATTAGGTGCTGGTACACAGAAAAATGTCGTTAATAAGGTTTCTCTAACTTCAGAGGAGAGGGCT
GCCATCTGGTTTCAATGCCAAACACAGGTTTATCAAAGGTTGGGGTTAGATTGGAAGCCTGATGGAATGTCCTAG 
WT aa sequence 444 aa vs Sample aa sequence 444 aa (mutation position 392) 
MFVSPPPATARNQVLGKRKSKRHDENPKNVQPNADTEMTNSVPSIGFNSNLPHNNQEINTPNHYNLSSNSGNVRSNNNFVTTPPEYADRARIEIIKRLLPTAGTK
PMEVNSNTAENANIQHINTPDSQSFVSDHSSSYESSIFSQPSTALTDITTGSSLIDTKTPKFVTEVTLEDALPKTFYDMYSPEVLMSDPANILYNGRPKFTKREL
LDWDLNDIRSLLIVEQLRPEWGSQLPTVVTSGINLPQFRLQLLPLSSSDEFIIATLVNSDLYIEANLDRNFKLTSAKYTVASARKRHEEMTGSKEPIMRLSKPEW
RNIIENYLLNVAVEAQCRYDFKQKRSEYKRWKLLNSNLKRPDMPPPSLIPHGFKIHDCTNSGSLLKKALMKNLQLKNYKNDAKTLGAGTQKNVVNKVSLTSEERA
AIWFQCQTQVYQRLGLDWKPDGMS 
MFVSPPPATARNQVLGKRKSKRHDENPKNVQPNADTEMTNSVPSIGFNSNLPHNNQEINTPNHYNLSSNSGNVRSNNNFVTTPPEYADRARIEIIKRLLPTAGTK
PMEVNSNTAENANIQHINTPDSQSFVSDHSSSYESSIFSQPSTALTDITTGSSLIDTKTPKFVTEVTLEDALPKTFYDMYSPEVLMSDPANILYNGRPKFTKREL
LDWDLNDIRSLLIVEQLRPEWGSQLPTVVTSGINLPQFRLQLLPLSSSDEFIIATLVNSDLYIEANLDRNFKLTSAKYTVASARKRHEEMTGSKEPIMRLSKPEW
RNIIENYLLNVAVEAQCRYDFKQKRSEYKRWKLLNSNLKRPDMPPPSLIPHGFKIHDCTNSGSLLKKALMKNLQLKNYKNDAKTLGAGTQKNVVNKVSLTSEERA
AIWFQCQTQVYQRLGLDWKPDGMS 
 
Poly 489: chr15 421510 
MB220:     TAACTCACCGTTTGGATTTG:G:GGCGGAATAATCCAACGGCA 
BJ4741:    TAACTCACCGTTTGGATTTG:A:GGCGGAATAATCCAACGGCA 
genome:    TAACTCACCGTTTGGATTTG:A:GGCGGAATAATCCAACGGCA 
Overlapping gene(s): 
Locus YOR048C 
Alias HKE1 
Name YOR048C 
Note Nuclear 5' to 3' single-stranded RNA exonuclease, involved in RNA metabolism, including rRNA and 
snRNA processing as well as mRNA transcription termination 
Ontology_term GO:0030846 
dbxref SGD:S000005574 
gene RAT1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR048C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 120) 
ATGGGTGTTCCGTCATTTTTCAGATGGCTATCTCGAAAATATCCAAAGATCATATCCCCAGTATTGGAAGAGCAACCTCAGATAGTCGACGGTGTCATATTGCCG
TTGGATTATTCCGCCTCAAATCCAAACGGTGAGTTAGACAACTTGTATTTGGATATGAATGGTATTGTTCATCCATGTTCGCACCCAGAAAACAAACCGCCTCCA
GAGACTGAAGATGAAATGCTTTTGGCAGTTTTTGAATATACCAATCGTGTGTTAAATATGGCTAGACCACGCAAGGTACTTGTTATGGCTGTTGATGGTGTTGCT
CCTCGTGCCAAAATGAACCAGCAGAGAGCGCGTAGATTTAGGAGTGCTAGGGATGCTCAGATTGAAAACGAAGCCAGGGAAGAAATTATGAGACAGCGAGAAGAA
GTTGGTGAGATAATCGATGATGCCGTCAGGAACAAGAAAACTTGGGATTCAAATGCGATCACTCCAGGCACCCCATTTATGGATAAGCTTGCCGCGGCCCTCCGT
TATTGGACAGCATTTAAACTGGCCACTGACCCTGGTTGGAAAAACCTGCAGGTGATTATCAGTGACGCCACCGTCCCAGGTGAAGGTGAGCACAAAATAATGAAT
TTCATTAGGTCTCAAAGAGCTGATCCTGAATATAATCCCAACACAACGCACTGTATATACGGTTTGGATGCTGATTTAATTTTTTTGGGCCTTGCCACTCATGAA
CCACATTTTAAAATTCTAAGAGAAGATGTTTTTGCTCAAGACAATCGGAAAAGAAATAACTTAAAAGATACTATAAATATGACTGAAGAAGAAAAACAATTTCTC
CAAAAACAAAATTCCGAACAACCTTTCTTGTGGCTGCACATAAATGTTTTGAGGGAATACTTGTCCGCTGAGTTATGGGTTCCGGGTCTTCCATTTACATTTGAT
TTAGAAAGGGCTATCGACGATTGGGTTTTCATGTGCTTTTTCTGTGGTAATGACTTTTTACCACATTTACCATGCTTAGATGTCAGAGAAAATAGTATTGATATT
CTCTTGGATATTTGGAAGGTAGTACTACCGAAATTGAAAACGTACATGACCTGCGACGGTGTCTTGAACCTCCCTTCTGTTGAAACGCTATTGCAACACCTTGGC
TCCCGTGAGGGGGATATCTTCAAAACTAGACATATTCAAGAAGCCAGAAAGAAAGAAGCTTTTGAAAGAAGGAAAGCGCAGAAAAATATGTCAAAAGGTCAAGAC
AGGCATCCTACAGTAGCTACGGAGCAACTGCAAATGTATGACACACAAGGAAATTTAGCAAAAGGTTCATGGAACTTGACCACCAGTGATATGGTAAGGTTGAAA
AAGGAACTGATGCTTGCGAACGAGGGGAACGAAGAAGCAATCGCCAAAGTTAAGCAACAGAGTGATAAGAACAATGAACTGATGAAAGATATCAGCAAGGAAGAA
ATTGATGATGCTGTTAGTAAGGCTAACAAAACTAATTTTAACCTTGCAGAAGTTATGAAACAGAAAATAATAAATAAGAAACACCGTCTTGAAAAGGATAATGAA
GAGGAAGAAATTGCTAAGGATAGCAAAAAAGTTAAGACAGAGAAAGCGGAATCAGAGTGCGATCTCGATGCAGAGATCAAAGATGAGATTGTGGCTGACGTAAAC
GACAGGGAAAACTCTGAAACTACAGAAGTATCAAGAGATTCACCAGTCCACAGCACAGTGAATGTCAGCGAAGGTCCCAAAAATGGGGTCTTTGATACAGATGAA
TTTGTCAAACTATTCGAACCTGGTTACCACGAAAGATATTACACAGCTAAATTTCACGTTACTCCTCAAGATATTGAACAGTTAAGAAAAGATATGGTAAAATGC
TATATCGAAGGGGTCGCCTGGGTACTAATGTATTACTATCAAGGTTGTGCCTCTTGGAATTGGTTCTATCCGTACCATTATGCTCCTCTGGCAACAGATTTCCAT
GGGTTTTCTCACTTGGAGATAAAGTTCGAAGAAGGTACTCCATTTTTACCTTACGAACAATTGATGAGTGTTTTACCAGCTGCATCTGGCCATGCTTTGCCAAAA
ATTTTCCGGTCTTTGATGTCTGAACCTGACTCTGAAATCATTGATTTTTATCCTGAAGAATTTCCCATAGATATGAATGGTAAGAAGATGTCCTGGCAAGGCATA
GCGTTGCTACCATTCATCGATCAGGATAGACTGTTAACAGCTGTTCGTGCACAATATCCTTTACTTTCTGATGCTGAGAGGGCAAGAAATATTCGCGGAGAACCT
GTTTTATTAATAAGTAACAAGAATGCTAATTATGAGAGGTTTTCGAAGAAATTATACTCAAAGGAAAACAACAACAACAATGTTGTTGTGAAGTTTCAACACTTC
AAGAGTGGTTTAAGTGGTATTGTATCAAAGGACGTTGAAGGTTTCGAATTAAATGGGAAAATTGTATGTCCGATTCAAGGTGGGTCACTGCCAAATTTATCTACC
ACCTTGATTTTAAAGATGTCCTATAGATTAATTCCGTTGCCATCGAGAAATAAGTCTATTATACTGAACGGGTTCATTCCGTCAGAACCGGTACTAACAGCATAT
GACCTTGATTCCATAATGTACAAGTATAATAACCAAAATTACTCCCGTCGCTGGAACTTTGGTAATGATTTGAAGCAAAATATTGTTCCAGTAGGACCAAAGGGT
ATTACTCAGTACAAACCAAGAACTGGTGGCTATCGAGCATTCTTTTATTTTGCTGAGCTCAGTAGAAATAATGTCCAACCCGCCCACAACTATGGTAGGAATAGC
TACAACAGTCAACCCGGCTTCAACAATAGCAGGTATGATGGTGGAAACAATAATTACAGACAAAATTCAAATTACAGGAACAATAACTATTCCGGAAATAGAAAT
AGTGGACAGTACAGCGGCAACAGCTACTCTCGGAATAACAAGCAAAGTCGGTATGACAATTCAAGAGCAAATAGGCGTTAG 
ATGGGTGTTCCGTCATTTTTCAGATGGCTATCTCGAAAATATCCAAAGATCATATCCCCAGTATTGGAAGAGCAACCTCAGATAGTCGACGGTGTCATATTGCCG
TTGGATTATTCCGCCCCAAATCCAAACGGTGAGTTAGACAACTTGTATTTGGATATGAATGGTATTGTTCATCCATGTTCGCACCCAGAAAACAAACCGCCTCCA
GAGACTGAAGATGAAATGCTTTTGGCAGTTTTTGAATATACCAATCGTGTGTTAAATATGGCTAGACCACGCAAGGTACTTGTTATGGCTGTTGATGGTGTTGCT
CCTCGTGCCAAAATGAACCAGCAGAGAGCGCGTAGATTTAGGAGTGCTAGGGATGCTCAGATTGAAAACGAAGCCAGGGAAGAAATTATGAGACAGCGAGAAGAA
GTTGGTGAGATAATCGATGATGCCGTCAGGAACAAGAAAACTTGGGATTCAAATGCGATCACTCCAGGCACCCCATTTATGGATAAGCTTGCCGCGGCCCTCCGT
TATTGGACAGCATTTAAACTGGCCACTGACCCTGGTTGGAAAAACCTGCAGGTGATTATCAGTGACGCCACCGTCCCAGGTGAAGGTGAGCACAAAATAATGAAT
TTCATTAGGTCTCAAAGAGCTGATCCTGAATATAATCCCAACACAACGCACTGTATATACGGTTTGGATGCTGATTTAATTTTTTTGGGCCTTGCCACTCATGAA
CCACATTTTAAAATTCTAAGAGAAGATGTTTTTGCTCAAGACAATCGGAAAAGAAATAACTTAAAAGATACTATAAATATGACTGAAGAAGAAAAACAATTTCTC
CAAAAACAAAATTCCGAACAACCTTTCTTGTGGCTGCACATAAATGTTTTGAGGGAATACTTGTCCGCTGAGTTATGGGTTCCGGGTCTTCCATTTACATTTGAT
TTAGAAAGGGCTATCGACGATTGGGTTTTCATGTGCTTTTTCTGTGGTAATGACTTTTTACCACATTTACCATGCTTAGATGTCAGAGAAAATAGTATTGATATT
CTCTTGGATATTTGGAAGGTAGTACTACCGAAATTGAAAACGTACATGACCTGCGACGGTGTCTTGAACCTCCCTTCTGTTGAAACGCTATTGCAACACCTTGGC
TCCCGTGAGGGGGATATCTTCAAAACTAGACATATTCAAGAAGCCAGAAAGAAAGAAGCTTTTGAAAGAAGGAAAGCGCAGAAAAATATGTCAAAAGGTCAAGAC
AGGCATCCTACAGTAGCTACGGAGCAACTGCAAATGTATGACACACAAGGAAATTTAGCAAAAGGTTCATGGAACTTGACCACCAGTGATATGGTAAGGTTGAAA
AAGGAACTGATGCTTGCGAACGAGGGGAACGAAGAAGCAATCGCCAAAGTTAAGCAACAGAGTGATAAGAACAATGAACTGATGAAAGATATCAGCAAGGAAGAA
ATTGATGATGCTGTTAGTAAGGCTAACAAAACTAATTTTAACCTTGCAGAAGTTATGAAACAGAAAATAATAAATAAGAAACACCGTCTTGAAAAGGATAATGAA
GAGGAAGAAATTGCTAAGGATAGCAAAAAAGTTAAGACAGAGAAAGCGGAATCAGAGTGCGATCTCGATGCAGAGATCAAAGATGAGATTGTGGCTGACGTAAAC
GACAGGGAAAACTCTGAAACTACAGAAGTATCAAGAGATTCACCAGTCCACAGCACAGTGAATGTCAGCGAAGGTCCCAAAAATGGGGTCTTTGATACAGATGAA
TTTGTCAAACTATTCGAACCTGGTTACCACGAAAGATATTACACAGCTAAATTTCACGTTACTCCTCAAGATATTGAACAGTTAAGAAAAGATATGGTAAAATGC
TATATCGAAGGGGTCGCCTGGGTACTAATGTATTACTATCAAGGTTGTGCCTCTTGGAATTGGTTCTATCCGTACCATTATGCTCCTCTGGCAACAGATTTCCAT
GGGTTTTCTCACTTGGAGATAAAGTTCGAAGAAGGTACTCCATTTTTACCTTACGAACAATTGATGAGTGTTTTACCAGCTGCATCTGGCCATGCTTTGCCAAAA
ATTTTCCGGTCTTTGATGTCTGAACCTGACTCTGAAATCATTGATTTTTATCCTGAAGAATTTCCCATAGATATGAATGGTAAGAAGATGTCCTGGCAAGGCATA
GCGTTGCTACCATTCATCGATCAGGATAGACTGTTAACAGCTGTTCGTGCACAATATCCTTTACTTTCTGATGCTGAGAGGGCAAGAAATATTCGCGGAGAACCT
GTTTTATTAATAAGTAACAAGAATGCTAATTATGAGAGGTTTTCGAAGAAATTATACTCAAAGGAAAACAACAACAACAATGTTGTTGTGAAGTTTCAACACTTC
AAGAGTGGTTTAAGTGGTATTGTATCAAAGGACGTTGAAGGTTTCGAATTAAATGGGAAAATTGTATGTCCGATTCAAGGTGGGTCACTGCCAAATTTATCTACC
ACCTTGATTTTAAAGATGTCCTATAGATTAATTCCGTTGCCATCGAGAAATAAGTCTATTATACTGAACGGGTTCATTCCGTCAGAACCGGTACTAACAGCATAT
GACCTTGATTCCATAATGTACAAGTATAATAACCAAAATTACTCCCGTCGCTGGAACTTTGGTAATGATTTGAAGCAAAATATTGTTCCAGTAGGACCAAAGGGT
ATTACTCAGTACAAACCAAGAACTGGTGGCTATCGAGCATTCTTTTATTTTGCTGAGCTCAGTAGAAATAATGTCCAACCCGCCCACAACTATGGTAGGAATAGC
TACAACAGTCAACCCGGCTTCAACAATAGCAGGTATGATGGTGGAAACAATAATTACAGACAAAATTCAAATTACAGGAACAATAACTATTCCGGAAATAGAAAT
AGTGGACAGTACAGCGGCAACAGCTACTCTCGGAATAACAAGCAAAGTCGGTATGACAATTCAAGAGCAAATAGGCGTTAG 
WT aa sequence 1006 aa vs Sample aa sequence 1006 aa (mutation position 41) 
MGVPSFFRWLSRKYPKIISPVLEEQPQIVDGVILPLDYSASNPNGELDNLYLDMNGIVHPCSHPENKPPPETEDEMLLAVFEYTNRVLNMARPRKVLVMAVDGVA
PRAKMNQQRARRFRSARDAQIENEAREEIMRQREEVGEIIDDAVRNKKTWDSNAITPGTPFMDKLAAALRYWTAFKLATDPGWKNLQVIISDATVPGEGEHKIMN
FIRSQRADPEYNPNTTHCIYGLDADLIFLGLATHEPHFKILREDVFAQDNRKRNNLKDTINMTEEEKQFLQKQNSEQPFLWLHINVLREYLSAELWVPGLPFTFD
LERAIDDWVFMCFFCGNDFLPHLPCLDVRENSIDILLDIWKVVLPKLKTYMTCDGVLNLPSVETLLQHLGSREGDIFKTRHIQEARKKEAFERRKAQKNMSKGQD
RHPTVATEQLQMYDTQGNLAKGSWNLTTSDMVRLKKELMLANEGNEEAIAKVKQQSDKNNELMKDISKEEIDDAVSKANKTNFNLAEVMKQKIINKKHRLEKDNE
EEEIAKDSKKVKTEKAESECDLDAEIKDEIVADVNDRENSETTEVSRDSPVHSTVNVSEGPKNGVFDTDEFVKLFEPGYHERYYTAKFHVTPQDIEQLRKDMVKC
YIEGVAWVLMYYYQGCASWNWFYPYHYAPLATDFHGFSHLEIKFEEGTPFLPYEQLMSVLPAASGHALPKIFRSLMSEPDSEIIDFYPEEFPIDMNGKKMSWQGI
ALLPFIDQDRLLTAVRAQYPLLSDAERARNIRGEPVLLISNKNANYERFSKKLYSKENNNNNVVVKFQHFKSGLSGIVSKDVEGFELNGKIVCPIQGGSLPNLST
TLILKMSYRLIPLPSRNKSIILNGFIPSEPVLTAYDLDSIMYKYNNQNYSRRWNFGNDLKQNIVPVGPKGITQYKPRTGGYRAFFYFAELSRNNVQPAHNYGRNS
YNSQPGFNNSRYDGGNNNYRQNSNYRNNNYSGNRNSGQYSGNSYSRNNKQSRYDNSRANRR 
MGVPSFFRWLSRKYPKIISPVLEEQPQIVDGVILPLDYSAPNPNGELDNLYLDMNGIVHPCSHPENKPPPETEDEMLLAVFEYTNRVLNMARPRKVLVMAVDGVA
PRAKMNQQRARRFRSARDAQIENEAREEIMRQREEVGEIIDDAVRNKKTWDSNAITPGTPFMDKLAAALRYWTAFKLATDPGWKNLQVIISDATVPGEGEHKIMN
FIRSQRADPEYNPNTTHCIYGLDADLIFLGLATHEPHFKILREDVFAQDNRKRNNLKDTINMTEEEKQFLQKQNSEQPFLWLHINVLREYLSAELWVPGLPFTFD
LERAIDDWVFMCFFCGNDFLPHLPCLDVRENSIDILLDIWKVVLPKLKTYMTCDGVLNLPSVETLLQHLGSREGDIFKTRHIQEARKKEAFERRKAQKNMSKGQD
RHPTVATEQLQMYDTQGNLAKGSWNLTTSDMVRLKKELMLANEGNEEAIAKVKQQSDKNNELMKDISKEEIDDAVSKANKTNFNLAEVMKQKIINKKHRLEKDNE
EEEIAKDSKKVKTEKAESECDLDAEIKDEIVADVNDRENSETTEVSRDSPVHSTVNVSEGPKNGVFDTDEFVKLFEPGYHERYYTAKFHVTPQDIEQLRKDMVKC
YIEGVAWVLMYYYQGCASWNWFYPYHYAPLATDFHGFSHLEIKFEEGTPFLPYEQLMSVLPAASGHALPKIFRSLMSEPDSEIIDFYPEEFPIDMNGKKMSWQGI
ALLPFIDQDRLLTAVRAQYPLLSDAERARNIRGEPVLLISNKNANYERFSKKLYSKENNNNNVVVKFQHFKSGLSGIVSKDVEGFELNGKIVCPIQGGSLPNLST
TLILKMSYRLIPLPSRNKSIILNGFIPSEPVLTAYDLDSIMYKYNNQNYSRRWNFGNDLKQNIVPVGPKGITQYKPRTGGYRAFFYFAELSRNNVQPAHNYGRNS
YNSQPGFNNSRYDGGNNNYRQNSNYRNNNYSGNRNSGQYSGNSYSRNNKQSRYDNSRANRR 
 
Poly 490: chr15 623167 
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Overlapping gene(s): 
Locus YOR153W 
Alias LEM1 
Name YOR153W 
Note Plasma membrane ATP-binding cassette (ABC) transporter, multidrug transporter actively regulated 
by Pdr1p; also involved in steroid transport, cation resistance, and cellular detoxification during 
exponential growth 
Ontology_term GO:0042493 
dbxref SGD:S000005679 
gene PDR5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR153W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 3347) 
ATGCCCGAGGCCAAGCTTAACAATAACGTCAACGACGTTACTAGCTACTCCTCCGCGTCTTCTTCTACTGAAAACGCTGCTGATCTACACAATTATAATGGGTTC
GATGAGCATACAGAAGCTCGAATCCAAAAACTGGCAAGGACTCTGACCGCACAGAGTATGCAAAACTCCACTCAATCGGCACCCAACAAAAGTGATGCTCAGTCT
ATATTTTCTAGCGGTGTGGAAGGTGTAAACCCGATATTCTCTGATCCTGAAGCTCCAGGCTATGACCCAAAATTGGACCCCAACTCCGAAAATTTTTCTAGTGCC
GCCTGGGTTAAGAATATGGCTCACCTAAGTGCGGCAGACCCTGACTTTTATAAGCCTTATTCCTTAGGTTGCGCTTGGAAGAACTTAAGTGCTTCTGGTGCTTCC
GCAGATGTCGCCTATCAGTCAACTGTGGTTAATATTCCATACAAAATCCTAAAAAGTGGGCTGAGAAAGTTTCAACGTTCTAAAGAAACCAATACTTTCCAAATC
TTGAAACCAATGGATGGTTGCCTAAACCCAGGTGAATTGCTAGTCGTTTTAGGTAGACCAGGCTCTGGCTGTACTACTTTATTAAAATCCATCTCTTCAAATACT
CATGGTTTTGATCTTGGTGCAGATACTAAAATTTCTTACAGCGGCTACTCAGGTGATGATATTAAGAAACATTTTCGTGGTGAAGTTGTTTACAACGCAGAAGCT
GATGTACATCTGCCTCATTTAACAGTCTTCGAAACTTTGGTTACAGTAGCGAGGTTGAAAACCCCACAGAACCGTATCAAGGGTGTCGATAGGGAAAGTTATGCG
AATCATTTGGCGGAAGTAGCAATGGCAACGTACGGTTTATCGCATACAAGGAATACAAAAGTTGGTAACGACATCGTCAGAGGTGTTTCCGGTGGTGAAAGGAAG
CGTGTCTCCATTGCTGAAGTCTCCATCTGTGGATCCAAATTTCAATGCTGGGATAATGCTACAAGGGGTTTGGATTCCGCTACCGCTTTGGAATTTATTCGTGCC
TTAAAGACTCAAGCTGATATTTCCAATACATCTGCCACAGTGGCCATCTATCAATGTTCTCAAGATGCGTACGACTTGTTCAATAAAGTCTGTGTTTTGGATGAT
GGTTATCAGATCTACTATGGCCCCGCCGATAAGGCCAAGAAGTACTTTGAAGATATGGGGTATGTTTGTCCAAGCAGACAAACCACCGCAGATTTTTTGACCTCA
GTTACAAGTCCCTCTGAGAGAACCCTGAACAAAGATATGCTAAAAAAAGGTATTCATATACCACAGACCCCGAAGGAAATGAACGATTACTGGGTAAAATCTCCA
AATTACAAAGAGCTAATGAAAGAAGTCGACCAACGATTATTGAATGACGATGAAGCAAGCCGTGAAGCTATTAAGGAAGCCCACATTGCTAAGCAGTCCAAGAGA
GCAAGACCTTCCTCTCCTTATACTGTCAGCTACATGATGCAAGTTAAATACCTATTAATCAGAAATATGTGGAGACTGCGAAATAATATCGGGTTTACATTATTT
ATGATTTTGGGTAACTGTAGTATGGCTTTAATCTTGGGTTCAATGTTTTTCAAGATCATGAAAAAGGGTGATACTTCTACATTCTATTTCCGTGGTTCTGCTATG
TTTTTTGCAATTCTATTCAATGCATTTTCTTCTCTGTTAGAAATCTTTTCGTTATATGAGGCCAGACCAATCACTGAAAAACATAGAACATATTCGTTATACCAT
CCAAGTGCTGACGCTTTTGCATCAGTTCTATCAGAAATACCCTCAAAGTTAATCATCGCTGTTTGCTTCAATATAATCTTCTATTTCTTAGTAGACTTTAGAAGA
AATGGTGGTGTATTCTTTTTCTACTTATTAATAAACATTGTCGCGGTTTTCTCCATGTCTCACTTGTTTAGATGTGTTGGTTCCTTAACAAAGACATTGTCAGAA
GCTATGGTTCCCGCTTCTATGTTATTGTTGGCTCTATCCATGTATACCGGTTTTGCTATTCCTAAGAAGAAGATCCTACGTTGGTCTAAATGGATTTGGTATATC
AATCCGTTGGCTTACTTATTCGAATCTTTGTTAATTAACGAGTTTCATGGTATAAAATTCCCCTGCGCTGAATATGTTCCTCGTGGTCCTGCGTATGCAAACATT
TCTAGTACAGAATCTGTTTGTACCGTGGTTGGAGCTGTTCCAGGCCAAGACTATGTTCTGGGTGATGATTTCATTAGAGGAACTTATCAATACTACCACAAAGAC
AAATGGCGTGGTTTCGGTATTGGTATGGCTTATGTCGTCTTCTTTTTCTTTGTCTATCTATTCTTATGTGAATACAACGAGGGTGCTAAACAAAAAGGTGAAATA
TTAGTTTTCCCACGCAGTATAGTTAAAAGAATGAAGAAAAGAGGTGTACTAACTGAAAAGAATGCAAATGACCCCGAAAACGTTGGGGAACGTAGTGACTTATCC
AGCGATAGGAAAATGCTACAAGAAAGCTCTGAAGAGGAATCCGATACTTACGGAGAAATTGGTTTATCCAAGTCAGAGGCTATATTTCACTGGAGAAACCTTTGT
TACGAAGTTCAGATTAAGGCCGAAACAAGACGTATTTTGAACAATGTTGATGGTTGGGTTAAACCAGGTACTTTAACAGCTTTAATGGGTGCTTCAGGTGCTGGT
AAAACCACACTTCTGGATTGTTTGGCCGAAAGGGTTACCATGGGTGTTATAACTGGTGATATCTTGGTCAATGGTATTCCCCGTGATAAATCTTTCCCAAGATCC
ATTGGTTATTGTCAGCAACAAGATTTGCATTTGAAAACTGCCACTGTGAGGGAGTCATTGAGATTTTCTGCTTACCTACGTCAACCAGCTGAAGTTTCCATTGAA
GAAAAGAACAGATATGTTGAAGAAGTTATTAAAATTCTTGAAATGGAAAAATATGCTGATGCTGTTGTTGGTGTTGCTGGTGAAGGTTTAAACGTTGAACAAAGA
AAAAGATTAACCATTGGTGTTGAATTAACTGCCAAACCAAAACTGTTGGTCTTTTTAGATGAACCTACTTCTGGTTTGGATTCTCAAACTGCTTGGTCTATTTGT
CAGCTAATGAAAAAGTTGGCAAATCATGGTCAAGCAATTCTATGTACTATTCACCAACCCTCTGCTATTTTGATGCAAGAATTCGATCGTTTACTATTTATGCAA
CGTGGTGGTAAGACTGTCTACTTTGGCGACTTGGGCGAAGGTTGTAAAACTATGATCGATTATTTTGAAAGCCATGGTGCTCATAAATGCCCTGCTGACGCCAAC
CCAGCTGAATGGATGCTAGAAGTTGTTGGTGCAGCTCCAGGCTCTCATGCAAATCAAGATTATTACGAAGTTTGGAGGAATTCTGAAGAGTACAGGGCCGTTCAA
TCTGAATTAGATTGGATGGAAAGAGAATTACCAAAGAAAGGTTCGATAACTGCAGCTGAGGACAAACACGAATTTTCACAATCAATTATTTATCAAACAAAATTG
GTCAGTATTCGTCTATTCCAGCAATATTGGAGATCTCCAGATTATTTATGGTCGAAGTTTATTTTAACTATTTTCAATCAATTGTTCATCGGTTTCACTTTCTTC
AAAGCAGGAACCTCGCTACAGGGTTTACAAAATCAAATGTTGGCTGTGTTCATGTTTACGGTTATTTTCAATCCTATTCTACAACAATACCTACCATCTTTTGTC
CAGCAAAGAGATTTGTATGAGGCCAGGGAACGCCCCTCAAGGACTTTTTCTTGGATTTCATTTATCTTCGCTCAAATATTCGTGGAAGTTCCATGGAATATATTG
GCAGGTACTATTGCTTATTTTATCTACTATTATCCAATTGGATTTTACTCCAACGCGTCTGCAGCTGGCCAGTTGCATGAAAGGGGTGCTTTATTTTGGTTGTTC
TCTTGTGCTTTCTACGTTTATGTTGGTTCTATGGGTCTGCTTGTCATTTCATTCAACCAAGTTGCAGAAAGTGCAGCTAACTTAGCCTCTTTGTTGTTTACAATG
TCTTTGTCTTTTTGTGGTGTTATGACTACCCCAAGTGCCATGCCTAGATTTTGGATATTCATGTACAGGGTTTCACCTTTGACTTATTTCATTCAGGCTCTGTTG
GCTGTTGGTGTTGCTAACGTAGACGTCAAATGCGCTGATTACGAATTGCTAGAATTCACACCACCATCCGGTATGACATGTGGGCAGTACATGGAACCATATTTA
CAACTAGCAAAGACTGGTTACTTAACTGATGAAAATGCCACTGACACCTGTAGTTTCTGTCAAATATCTACAACCAATGATTACTTAGCTAATGTCAATTCTTTC
TACAGTGAGAGATGGAGAAATTATGGTATCTTCATCTGTTATATTGCATTCAATTATATCGCTGGTGTCTTTTTCTACTGGTTAGCAAGAGTGCCTAAAAAGAAC
GGTAAACTCTCCAAGAAATAA 
ATGCCCGAGGCCAAGCTTAACAATAACGTCAACGACGTTACTAGCTACTCCTCCGCGTCTTCTTCTACTGAAAACGCTGCTGATCTACACAATTATAATGGGTTC
GATGAGCATACAGAAGCTCGAATCCAAAAACTGGCAAGGACTCTGACCGCACAGAGTATGCAAAACTCCACTCAATCGGCACCCAACAAAAGTGATGCTCAGTCT
ATATTTTCTAGCGGTGTGGAAGGTGTAAACCCGATATTCTCTGATCCTGAAGCTCCAGGCTATGACCCAAAATTGGACCCCAACTCCGAAAATTTTTCTAGTGCC
GCCTGGGTTAAGAATATGGCTCACCTAAGTGCGGCAGACCCTGACTTTTATAAGCCTTATTCCTTAGGTTGCGCTTGGAAGAACTTAAGTGCTTCTGGTGCTTCC
GCAGATGTCGCCTATCAGTCAACTGTGGTTAATATTCCATACAAAATCCTAAAAAGTGGGCTGAGAAAGTTTCAACGTTCTAAAGAAACCAATACTTTCCAAATC
TTGAAACCAATGGATGGTTGCCTAAACCCAGGTGAATTGCTAGTCGTTTTAGGTAGACCAGGCTCTGGCTGTACTACTTTATTAAAATCCATCTCTTCAAATACT
CATGGTTTTGATCTTGGTGCAGATACTAAAATTTCTTACAGCGGCTACTCAGGTGATGATATTAAGAAACATTTTCGTGGTGAAGTTGTTTACAACGCAGAAGCT
GATGTACATCTGCCTCATTTAACAGTCTTCGAAACTTTGGTTACAGTAGCGAGGTTGAAAACCCCACAGAACCGTATCAAGGGTGTCGATAGGGAAAGTTATGCG
AATCATTTGGCGGAAGTAGCAATGGCAACGTACGGTTTATCGCATACAAGGAATACAAAAGTTGGTAACGACATCGTCAGAGGTGTTTCCGGTGGTGAAAGGAAG
CGTGTCTCCATTGCTGAAGTCTCCATCTGTGGATCCAAATTTCAATGCTGGGATAATGCTACAAGGGGTTTGGATTCCGCTACCGCTTTGGAATTTATTCGTGCC
TTAAAGACTCAAGCTGATATTTCCAATACATCTGCCACAGTGGCCATCTATCAATGTTCTCAAGATGCGTACGACTTGTTCAATAAAGTCTGTGTTTTGGATGAT
GGTTATCAGATCTACTATGGCCCCGCCGATAAGGCCAAGAAGTACTTTGAAGATATGGGGTATGTTTGTCCAAGCAGACAAACCACCGCAGATTTTTTGACCTCA
GTTACAAGTCCCTCTGAGAGAACCCTGAACAAAGATATGCTAAAAAAAGGTATTCATATACCACAGACCCCGAAGGAAATGAACGATTACTGGGTAAAATCTCCA
AATTACAAAGAGCTAATGAAAGAAGTCGACCAACGATTATTGAATGACGATGAAGCAAGCCGTGAAGCTATTAAGGAAGCCCACATTGCTAAGCAGTCCAAGAGA
GCAAGACCTTCCTCTCCTTATACTGTCAGCTACATGATGCAAGTTAAATACCTATTAATCAGAAATATGTGGAGACTGCGAAATAATATCGGGTTTACATTATTT
ATGATTTTGGGTAACTGTAGTATGGCTTTAATCTTGGGTTCAATGTTTTTCAAGATCATGAAAAAGGGTGATACTTCTACATTCTATTTCCGTGGTTCTGCTATG
TTTTTTGCAATTCTATTCAATGCATTTTCTTCTCTGTTAGAAATCTTTTCGTTATATGAGGCCAGACCAATCACTGAAAAACATAGAACATATTCGTTATACCAT
CCAAGTGCTGACGCTTTTGCATCAGTTCTATCAGAAATACCCTCAAAGTTAATCATCGCTGTTTGCTTCAATATAATCTTCTATTTCTTAGTAGACTTTAGAAGA
AATGGTGGTGTATTCTTTTTCTACTTATTAATAAACATTGTCGCGGTTTTCTCCATGTCTCACTTGTTTAGATGTGTTGGTTCCTTAACAAAGACATTGTCAGAA
GCTATGGTTCCCGCTTCTATGTTATTGTTGGCTCTATCCATGTATACCGGTTTTGCTATTCCTAAGAAGAAGATCCTACGTTGGTCTAAATGGATTTGGTATATC
AATCCGTTGGCTTACTTATTCGAATCTTTGTTAATTAACGAGTTTCATGGTATAAAATTCCCCTGCGCTGAATATGTTCCTCGTGGTCCTGCGTATGCAAACATT
TCTAGTACAGAATCTGTTTGTACCGTGGTTGGAGCTGTTCCAGGCCAAGACTATGTTCTGGGTGATGATTTCATTAGAGGAACTTATCAATACTACCACAAAGAC
AAATGGCGTGGTTTCGGTATTGGTATGGCTTATGTCGTCTTCTTTTTCTTTGTCTATCTATTCTTATGTGAATACAACGAGGGTGCTAAACAAAAAGGTGAAATA
TTAGTTTTCCCACGCAGTATAGTTAAAAGAATGAAGAAAAGAGGTGTACTAACTGAAAAGAATGCAAATGACCCCGAAAACGTTGGGGAACGTAGTGACTTATCC
AGCGATAGGAAAATGCTACAAGAAAGCTCTGAAGAGGAATCCGATACTTACGGAGAAATTGGTTTATCCAAGTCAGAGGCTATATTTCACTGGAGAAACCTTTGT
TACGAAGTTCAGATTAAGGCCGAAACAAGACGTATTTTGAACAATGTTGATGGTTGGGTTAAACCAGGTACTTTAACAGCTTTAATGGGTGCTTCAGGTGCTGGT
AAAACCACACTTCTGGATTGTTTGGCCGAAAGGGTTACCATGGGTGTTATAACTGGTGATATCTTGGTCAATGGTATTCCCCGTGATAAATCTTTCCCAAGATCC
ATTGGTTATTGTCAGCAACAAGATTTGCATTTGAAAACTGCCACTGTGAGGGAGTCATTGAGATTTTCTGCTTACCTACGTCAACCAGCTGAAGTTTCCATTGAA
GAAAAGAACAGATATGTTGAAGAAGTTATTAAAATTCTTGAAATGGAAAAATATGCTGATGCTGTTGTTGGTGTTGCTGGTGAAGGTTTAAACGTTGAACAAAGA
AAAAGATTAACCATTGGTGTTGAATTAACTGCCAAACCAAAACTGTTGGTCTTTTTAGATGAACCTACTTCTGGTTTGGATTCTCAAACTGCTTGGTCTATTTGT
CAGCTAATGAAAAAGTTGGCAAATCATGGTCAAGCAATTCTATGTACTATTCACCAACCCTCTGCTATTTTGATGCAAGAATTCGATCGTTTACTATTTATGCAA
CGTGGTGGTAAGACTGTCTACTTTGGCGACTTGGGCGAAGGTTGTAAAACTATGATCGATTATTTTGAAAGCCATGGTGCTCATAAATGCCCCGCTGACGCCAAC
CCAGCTGAATGGATGCTAGAAGTTGTTGGTGCAGCTCCAGGCTCTCATGCAAATCAAGATTATTACGAAGTTTGGAGGAATTCTGAAGAGTACAGGGCCGTTCAA
TCTGAATTAGATTGGATGGAAAGAGAATTACCAAAGAAAGGTTCGATAACTGCAGCTGAGGACAAACACGAATTTTCACAATCAATTATTTATCAAACAAAATTG
GTCAGTATTCGTCTATTCCAGCAATATTGGAGATCTCCAGATTATTTATGGTCGAAGTTTATTTTAACTATTTTCAATCAATTGTTCATCGGTTTCACTTTCTTC
AAAGCAGGAACCTCGCTACAGGGTTTACAAAATCAAATGTTGGCTGTGTTCATGTTTACGGTTATTTTCAATCCTATTCTACAACAATACCTACCATCTTTTGTC
CAGCAAAGAGATTTGTATGAGGCCAGGGAACGCCCCTCAAGGACTTTTTCTTGGATTTCATTTATCTTCGCTCAAATATTCGTGGAAGTTCCATGGAATATATTG
GCAGGTACTATTGCTTATTTTATCTACTATTATCCAATTGGATTTTACTCCAACGCGTCTGCAGCTGGCCAGTTGCATGAAAGGGGTGCTTTATTTTGGTTGTTC
TCTTGTGCTTTCTACGTTTATGTTGGTTCTATGGGTCTGCTTGTCATTTCATTCAACCAAGTTGCAGAAAGTGCAGCTAACTTAGCCTCTTTGTTGTTTACAATG
TCTTTGTCTTTTTGTGGTGTTATGACTACCCCAAGTGCCATGCCTAGATTTTGGATATTCATGTACAGGGTTTCACCTTTGACTTATTTCATTCAGGCTCTGTTG
GCTGTTGGTGTTGCTAACGTAGACGTCAAATGCGCTGATTACGAATTGCTAGAATTCACACCACCATCCGGTATGACATGTGGGCAGTACATGGAACCATATTTA
CAACTAGCAAAGACTGGTTACTTAACTGATGAAAATGCCACTGACACCTGTAGTTTCTGTCAAATATCTACAACCAATGATTACTTAGCTAATGTCAATTCTTTC
TACAGTGAGAGATGGAGAAATTATGGTATCTTCATCTGTTATATTGCATTCAATTATATCGCTGGTGTCTTTTTCTACTGGTTAGCAAGAGTGCCTAAAAAGAAC
GGTAAACTCTCCAAGAAATAA 
WT aa sequence 1511 aa vs Sample aa sequence 1511 aa (mutation position 1116) 
MPEAKLNNNVNDVTSYSSASSSTENAADLHNYNGFDEHTEARIQKLARTLTAQSMQNSTQSAPNKSDAQSIFSSGVEGVNPIFSDPEAPGYDPKLDPNSENFSSA
AWVKNMAHLSAADPDFYKPYSLGCAWKNLSASGASADVAYQSTVVNIPYKILKSGLRKFQRSKETNTFQILKPMDGCLNPGELLVVLGRPGSGCTTLLKSISSNT
HGFDLGADTKISYSGYSGDDIKKHFRGEVVYNAEADVHLPHLTVFETLVTVARLKTPQNRIKGVDRESYANHLAEVAMATYGLSHTRNTKVGNDIVRGVSGGERK
RVSIAEVSICGSKFQCWDNATRGLDSATALEFIRALKTQADISNTSATVAIYQCSQDAYDLFNKVCVLDDGYQIYYGPADKAKKYFEDMGYVCPSRQTTADFLTS
VTSPSERTLNKDMLKKGIHIPQTPKEMNDYWVKSPNYKELMKEVDQRLLNDDEASREAIKEAHIAKQSKRARPSSPYTVSYMMQVKYLLIRNMWRLRNNIGFTLF
MILGNCSMALILGSMFFKIMKKGDTSTFYFRGSAMFFAILFNAFSSLLEIFSLYEARPITEKHRTYSLYHPSADAFASVLSEIPSKLIIAVCFNIIFYFLVDFRR
NGGVFFFYLLINIVAVFSMSHLFRCVGSLTKTLSEAMVPASMLLLALSMYTGFAIPKKKILRWSKWIWYINPLAYLFESLLINEFHGIKFPCAEYVPRGPAYANI
SSTESVCTVVGAVPGQDYVLGDDFIRGTYQYYHKDKWRGFGIGMAYVVFFFFVYLFLCEYNEGAKQKGEILVFPRSIVKRMKKRGVLTEKNANDPENVGERSDLS
SDRKMLQESSEEESDTYGEIGLSKSEAIFHWRNLCYEVQIKAETRRILNNVDGWVKPGTLTALMGASGAGKTTLLDCLAERVTMGVITGDILVNGIPRDKSFPRS
IGYCQQQDLHLKTATVRESLRFSAYLRQPAEVSIEEKNRYVEEVIKILEMEKYADAVVGVAGEGLNVEQRKRLTIGVELTAKPKLLVFLDEPTSGLDSQTAWSIC
QLMKKLANHGQAILCTIHQPSAILMQEFDRLLFMQRGGKTVYFGDLGEGCKTMIDYFESHGAHKCPADANPAEWMLEVVGAAPGSHANQDYYEVWRNSEEYRAVQ
SELDWMERELPKKGSITAAEDKHEFSQSIIYQTKLVSIRLFQQYWRSPDYLWSKFILTIFNQLFIGFTFFKAGTSLQGLQNQMLAVFMFTVIFNPILQQYLPSFV
QQRDLYEARERPSRTFSWISFIFAQIFVEVPWNILAGTIAYFIYYYPIGFYSNASAAGQLHERGALFWLFSCAFYVYVGSMGLLVISFNQVAESAANLASLLFTM
SLSFCGVMTTPSAMPRFWIFMYRVSPLTYFIQALLAVGVANVDVKCADYELLEFTPPSGMTCGQYMEPYLQLAKTGYLTDENATDTCSFCQISTTNDYLANVNSF
YSERWRNYGIFICYIAFNYIAGVFFYWLARVPKKNGKLSKK 
MPEAKLNNNVNDVTSYSSASSSTENAADLHNYNGFDEHTEARIQKLARTLTAQSMQNSTQSAPNKSDAQSIFSSGVEGVNPIFSDPEAPGYDPKLDPNSENFSSA
AWVKNMAHLSAADPDFYKPYSLGCAWKNLSASGASADVAYQSTVVNIPYKILKSGLRKFQRSKETNTFQILKPMDGCLNPGELLVVLGRPGSGCTTLLKSISSNT
HGFDLGADTKISYSGYSGDDIKKHFRGEVVYNAEADVHLPHLTVFETLVTVARLKTPQNRIKGVDRESYANHLAEVAMATYGLSHTRNTKVGNDIVRGVSGGERK
RVSIAEVSICGSKFQCWDNATRGLDSATALEFIRALKTQADISNTSATVAIYQCSQDAYDLFNKVCVLDDGYQIYYGPADKAKKYFEDMGYVCPSRQTTADFLTS
VTSPSERTLNKDMLKKGIHIPQTPKEMNDYWVKSPNYKELMKEVDQRLLNDDEASREAIKEAHIAKQSKRARPSSPYTVSYMMQVKYLLIRNMWRLRNNIGFTLF
MILGNCSMALILGSMFFKIMKKGDTSTFYFRGSAMFFAILFNAFSSLLEIFSLYEARPITEKHRTYSLYHPSADAFASVLSEIPSKLIIAVCFNIIFYFLVDFRR
NGGVFFFYLLINIVAVFSMSHLFRCVGSLTKTLSEAMVPASMLLLALSMYTGFAIPKKKILRWSKWIWYINPLAYLFESLLINEFHGIKFPCAEYVPRGPAYANI
SSTESVCTVVGAVPGQDYVLGDDFIRGTYQYYHKDKWRGFGIGMAYVVFFFFVYLFLCEYNEGAKQKGEILVFPRSIVKRMKKRGVLTEKNANDPENVGERSDLS
SDRKMLQESSEEESDTYGEIGLSKSEAIFHWRNLCYEVQIKAETRRILNNVDGWVKPGTLTALMGASGAGKTTLLDCLAERVTMGVITGDILVNGIPRDKSFPRS
IGYCQQQDLHLKTATVRESLRFSAYLRQPAEVSIEEKNRYVEEVIKILEMEKYADAVVGVAGEGLNVEQRKRLTIGVELTAKPKLLVFLDEPTSGLDSQTAWSIC
QLMKKLANHGQAILCTIHQPSAILMQEFDRLLFMQRGGKTVYFGDLGEGCKTMIDYFESHGAHKCPADANPAEWMLEVVGAAPGSHANQDYYEVWRNSEEYRAVQ
SELDWMERELPKKGSITAAEDKHEFSQSIIYQTKLVSIRLFQQYWRSPDYLWSKFILTIFNQLFIGFTFFKAGTSLQGLQNQMLAVFMFTVIFNPILQQYLPSFV
QQRDLYEARERPSRTFSWISFIFAQIFVEVPWNILAGTIAYFIYYYPIGFYSNASAAGQLHERGALFWLFSCAFYVYVGSMGLLVISFNQVAESAANLASLLFTM
SLSFCGVMTTPSAMPRFWIFMYRVSPLTYFIQALLAVGVANVDVKCADYELLEFTPPSGMTCGQYMEPYLQLAKTGYLTDENATDTCSFCQISTTNDYLANVNSF
YSERWRNYGIFICYIAFNYIAGVFFYWLARVPKKNGKLSKK 
 
Poly 491: chr15 773244 
MB220:     CAAATTTAAAAGATAGGATC:C:AGACATTAGGCATTCTAGGA 
BJ4741:    CAAATTTAAAAGATAGGATC:G:AGACATTAGGCATTCTAGGA 
genome:    CAAATTTAAAAGATAGGATC:G:AGACATTAGGCATTCTAGGA 
Overlapping gene(s): 
Locus YOR231C-A 
Name YOR231C-A 
Note Identified by gene-trapping, microarray-based expression analysis, and genome-wide homology 
searching 
Ontology_term GO:0008150 
dbxref SGD:S000028716 
orf_classification Dubious 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR231C-A 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 99) 
ATGTGTTTATCACTTTTAAAGCGAATATTTTTGATCCATTTTTCAATTTACACTTGGAAACAGAGCCACCGGCTCCTTCTCCTAGAATGCCTAATGTCTCGATCC
TATCTTTTAAATTTGCATATTTCCAACCATTTTCATCCAATTGATCAACATCTCGTACACTGTTTAAGTCTATGTACGATTCAGAAGATGATTTAG 
ATGTGTTTATCACTTTTAAAGCGAATATTTTTGATCCATTTTTCAATTTACACTTGGAAACAGAGCCACCGGCTCCTTCTCCTAGAATGCCTAATGTCTGGATCC
TATCTTTTAAATTTGCATATTTCCAACCATTTTCATCCAATTGATCAACATCTCGTACACTGTTTAAGTCTATGTACGATTCAGAAGATGATTTAG 
WT aa sequence 66 aa vs Sample aa sequence 66 aa (mutation position 34) 
MCLSLLKRIFLIHFSIYTWKQSHRLLLLECLMSRSYLLNLHISNHFHPIDQHLVHCLSLCTIQKMI 
MCLSLLKRIFLIHFSIYTWKQSHRLLLLECLMSGSYLLNLHISNHFHPIDQHLVHCLSLCTIQKMI 
 
Locus YOR231W 
Alias SSP32 
Name YOR231W 
Note Mitogen-activated kinase kinase involved in protein kinase C signaling pathway that controls cell 
integrity; upon activation by Bck1p phosphorylates downstream target, Slt2p; functionally redundant with 
Mkk2p 
Ontology_term GO:0007165 
dbxref SGD:S000005757 
gene MKK1 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR231W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 663) 
ATGGCTTCACTGTTCAGACCCCCAGAATCTGCGAAATGCAACCCAAACTCTCCTAGACTTAAACTGCCCCTCTTACGAAATAATCAGGTAGATGAAAATAATATA
TACTTGACGTCGAATGGGAGTTCCACCACAGCTTACAGTAGCCACACCCCAGAACCACTGACCTCTTCCACATCGACACTTTTCTCCCAAACTCGACTTCATCCT
AGCGACTCTTCAATGACTTTAAATACAATGAAGAAGAGGCCTGCACCGCCATCTTTACCTTCGCTCAGCATAAATTCACAGTCTAAGTGCAAAACACTACCCGAA
CTCGTACCCATCGCCGATGTGTCTGATGGTAAACATGATTTAGGATTGAAACAGCGTGTGATAGCCGAAAATGAGTTGTCTGGTAATAGTGACTTAACCCCTTCA
TCGATGGCAAGCCCCTTTTCACATACAAACACCTCTTCTCCCTACCTCAGAAATGATCTGAGCAATTCAGTGGGATCTGACTTTTCAAATTTGATATCGGCATAT
GAACAAAGTTCAAGTCCCATCAAGTCATCGTCCCAGCCTAAATCATCTTCTGAATCGTACATAGACTTAAACAGTGTACGAGATGTTGATCAATTGGATGAAAAT
GGTTGGAAATATGCAAATTTAAAAGATAGGATCGAGACATTAGGCATTCTAGGAGAAGGAGCCGGTGGCTCTGTTTCCAAGTGTAAATTGAAAAATGGATCAAAA
ATATTCGCTTTAAAAGTGATAAACACATTAAATACAGATCCCGAGTATCAGAAGCAAATATTCAGAGAATTACAGTTTAATAGGAGTTTCCAATCCGAATATATC
GTACGATATTATGGAATGTTTACGGATGACGAAAACTCTTCAATTTATATTGCTATGGAGTACATGGGTGGGCGATCGTTGGATGCTATTTATAAAAATTTGTTA
GAGCGTGGTGGTAGGATCAGTGAAAAAGTCCTGGGGAAGATTGCAGAAGCGGTACTAAGAGGACTATCATATTTGCATGAAAAAAAAGTTATTCATAGAGATATT
AAGCCCCAGAATATTTTACTGAATGAAAATGGTCAGGTGAAACTTTGTGATTTTGGGGTCAGTGGAGAAGCCGTTAACTCGCTAGCCACAACATTCACGGGGACG
TCATTCTATATGGCTCCAGAAAGGATTCAAGGTCAACCATACAGTGTCACATCTGATGTATGGTCACTTGGATTAACGATTTTGGAAGTGGCGAACGGGAAATTT
CCATGCTCTTCCGAGAAGATGGCAGCCAATATAGCTCCCTTTGAATTGTTAATGTGGATTTTAACATTTACTCCTGAATTAAAGGATGAACCCGAATCTAATATC
ATATGGAGTCCATCATTCAAATCCTTTATCGACTACTGTCTGAAAAAAGATAGTCGTGAACGGCCATCTCCAAGACAAATGATCAATCATCCTTGGATAAAGGGT
CAAATGAAAAAAAATGTCAATATGGAAAAATTCGTGAGGAAGTGCTGGAAAGATTAA 
ATGGCTTCACTGTTCAGACCCCCAGAATCTGCGAAATGCAACCCAAACTCTCCTAGACTTAAACTGCCCCTCTTACGAAATAATCAGGTAGATGAAAATAATATA
TACTTGACGTCGAATGGGAGTTCCACCACAGCTTACAGTAGCCACACCCCAGAACCACTGACCTCTTCCACATCGACACTTTTCTCCCAAACTCGACTTCATCCT
AGCGACTCTTCAATGACTTTAAATACAATGAAGAAGAGGCCTGCACCGCCATCTTTACCTTCGCTCAGCATAAATTCACAGTCTAAGTGCAAAACACTACCCGAA
CTCGTACCCATCGCCGATGTGTCTGATGGTAAACATGATTTAGGATTGAAACAGCGTGTGATAGCCGAAAATGAGTTGTCTGGTAATAGTGACTTAACCCCTTCA
TCGATGGCAAGCCCCTTTTCACATACAAACACCTCTTCTCCCTACCTCAGAAATGATCTGAGCAATTCAGTGGGATCTGACTTTTCAAATTTGATATCGGCATAT
GAACAAAGTTCAAGTCCCATCAAGTCATCGTCCCAGCCTAAATCATCTTCTGAATCGTACATAGACTTAAACAGTGTACGAGATGTTGATCAATTGGATGAAAAT
GGTTGGAAATATGCAAATTTAAAAGATAGGATCCAGACATTAGGCATTCTAGGAGAAGGAGCCGGTGGCTCTGTTTCCAAGTGTAAATTGAAAAATGGATCAAAA
ATATTCGCTTTAAAAGTGATAAACACATTAAATACAGATCCCGAGTATCAGAAGCAAATATTCAGAGAATTACAGTTTAATAGGAGTTTCCAATCCGAATATATC
GTACGATATTATGGAATGTTTACGGATGACGAAAACTCTTCAATTTATATTGCTATGGAGTACATGGGTGGGCGATCGTTGGATGCTATTTATAAAAATTTGTTA
GAGCGTGGTGGTAGGATCAGTGAAAAAGTCCTGGGGAAGATTGCAGAAGCGGTACTAAGAGGACTATCATATTTGCATGAAAAAAAAGTTATTCATAGAGATATT
AAGCCCCAGAATATTTTACTGAATGAAAATGGTCAGGTGAAACTTTGTGATTTTGGGGTCAGTGGAGAAGCCGTTAACTCGCTAGCCACAACATTCACGGGGACG
TCATTCTATATGGCTCCAGAAAGGATTCAAGGTCAACCATACAGTGTCACATCTGATGTATGGTCACTTGGATTAACGATTTTGGAAGTGGCGAACGGGAAATTT
CCATGCTCTTCCGAGAAGATGGCAGCCAATATAGCTCCCTTTGAATTGTTAATGTGGATTTTAACATTTACTCCTGAATTAAAGGATGAACCCGAATCTAATATC
ATATGGAGTCCATCATTCAAATCCTTTATCGACTACTGTCTGAAAAAAGATAGTCGTGAACGGCCATCTCCAAGACAAATGATCAATCATCCTTGGATAAAGGGT
CAAATGAAAAAAAATGTCAATATGGAAAAATTCGTGAGGAAGTGCTGGAAAGATTAA 
WT aa sequence 508 aa vs Sample aa sequence 508 aa (mutation position 222) 
MASLFRPPESAKCNPNSPRLKLPLLRNNQVDENNIYLTSNGSSTTAYSSHTPEPLTSSTSTLFSQTRLHPSDSSMTLNTMKKRPAPPSLPSLSINSQSKCKTLPE
LVPIADVSDGKHDLGLKQRVIAENELSGNSDLTPSSMASPFSHTNTSSPYLRNDLSNSVGSDFSNLISAYEQSSSPIKSSSQPKSSSESYIDLNSVRDVDQLDEN
GWKYANLKDRIETLGILGEGAGGSVSKCKLKNGSKIFALKVINTLNTDPEYQKQIFRELQFNRSFQSEYIVRYYGMFTDDENSSIYIAMEYMGGRSLDAIYKNLL
ERGGRISEKVLGKIAEAVLRGLSYLHEKKVIHRDIKPQNILLNENGQVKLCDFGVSGEAVNSLATTFTGTSFYMAPERIQGQPYSVTSDVWSLGLTILEVANGKF
PCSSEKMAANIAPFELLMWILTFTPELKDEPESNIIWSPSFKSFIDYCLKKDSRERPSPRQMINHPWIKGQMKKNVNMEKFVRKCWKD 
MASLFRPPESAKCNPNSPRLKLPLLRNNQVDENNIYLTSNGSSTTAYSSHTPEPLTSSTSTLFSQTRLHPSDSSMTLNTMKKRPAPPSLPSLSINSQSKCKTLPE
LVPIADVSDGKHDLGLKQRVIAENELSGNSDLTPSSMASPFSHTNTSSPYLRNDLSNSVGSDFSNLISAYEQSSSPIKSSSQPKSSSESYIDLNSVRDVDQLDEN
GWKYANLKDRIQTLGILGEGAGGSVSKCKLKNGSKIFALKVINTLNTDPEYQKQIFRELQFNRSFQSEYIVRYYGMFTDDENSSIYIAMEYMGGRSLDAIYKNLL
ERGGRISEKVLGKIAEAVLRGLSYLHEKKVIHRDIKPQNILLNENGQVKLCDFGVSGEAVNSLATTFTGTSFYMAPERIQGQPYSVTSDVWSLGLTILEVANGKF
PCSSEKMAANIAPFELLMWILTFTPELKDEPESNIIWSPSFKSFIDYCLKKDSRERPSPRQMINHPWIKGQMKKNVNMEKFVRKCWKD 
 
Poly 492: chr15 799995 
MB220:     TGTTGGATGGAAATCAATGT:T:CCATAATTTTCTTCGTTCAT 
BJ4741:    TGTTGGATGGAAATCAATGT:C:CCATAATTTTCTTCGTTCAT 
genome:    TGTTGGATGGAAATCAATGT:C:CCATAATTTTCTTCGTTCAT 
Overlapping gene(s): 
Locus YOR249C 
Alias RMC1 
Name YOR249C 
Note Subunit of the Anaphase-Promoting Complex/Cyclosome (APC/C), which is a ubiquitin-protein ligase 
required for degradation of anaphase inhibitors, including mitotic cyclins, during the metaphase/anaphase 
transition 
Ontology_term GO:0031145 
dbxref SGD:S000005775 
gene APC5 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YOR249C 
Strand -1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 716) 
ATGAGTAAGTATGGTCCATTGGGTATTACTAACTTTATTACTCCGTACGATCTATGCATATTAATCCTAATACATGCTCACTGCTCACAAGATAATGGCATATCA
GTGCCAACAGCAGTATTTCTTCGGTTAATATCCCCTACTAGACCTTCACTAGAATGGAATCCTCTGCTCAAGGATAATAGTAATTTAAGATCTTCATCTATTGTT
CCTCCTCCTGTACTTCCTATTCTAGATAATATAATAAGGATACTGTTAGATGACAAGGATGGTAACAAAATAGCTCTGACATTAATGGGCTATTTGGAAGCAATT
AATGGACTGGATTCAATCAACAGACTAATGATGGATTTAGAAAAGAACTGTTTGGTTAATAATTACAGGTCAATGAAAATGCGTACAACATCAACAAGAAGACAA
ATGACAAGAGCGAGTTTTTTAGGAACATTTTTGTCAACTTGTATACGCAAGTATCAAATTGGTGATTTTGAAATGAGGGAGACAATCTGGATTAATCTACAAAAT
TTCAAAACTGTATTTAAGCATACTCCGCTATGGCTACGATTTAAAGATAACGTTCATATTCAAAAGGTAAAAAACTGTCTTCTGGCTAACGACGAGATCTCGGTG
GAGGATCAACAGATGGTGGAATTTTTCCAACACTTCAATAATGGTAATGACGCTGATTCAAAAACAATGAACGAAGAAAATTATGGGACATTGATTTCCATCCAA
CATTTACAATCAATAGTTAATCGACAAATTGTGAATTGGTTAGATAATACAGAATTTAATCTGATGGGTCAAGAAGAAACTAGTTCCACATATGAAGAACAAAGC
GGACTAGTTTTTGATTTGCTAGATACGCTTTCATTGAACGATGCCACAAAATTCCCTTTGATTTTTATATTAAAGTATCTCGAAGCTATAAAAGAGAACAGTTAT
CAAACCGCACTAGATTCTCTACATAACTATTTTGATTACAAGTCCACGGGCAATTCTCAAAATTACTTCCATATCTCCTTGTTGTCCCTTGCCACCTTCCACTCA
AGTTTCAATGAGTGTGATGCAGCGATAAATTCTTTTGAGGAAGCCACGAGAATCGCAAGGGAAAATAAAGATATGGAAACGTTGAATTTGATAATGATATGGATA
ATAAACTTCATAGAGGTGCACCCGGAATATGCAAACAGATTTTATATCACAGTAGAACAAATAATAAAATATCTGAAAAATAGTTCAGATGTAGAAGATGCCAAT
ATTTTCAGTAACGCCTACAAGTTTGAAACATTGTTATCTATGGTCAAAGAATCGAAAACTGCTGAAGTTTCTAGTTCACTTCTGAAATTCATGGCTATCACTTTG
CAGAACGTGCCTTCTCAAAACTTTGATCTTTTCCAAAGTCTTGTTAGCTATGAAGTAAAATTTTGGAAAGAACTGGGATACGAATCCATATCCGATGTATATGAG
AAATTCCTGTCTAAAACATCCTCTTCCTCTTTAAGGAACTACGACTCTTCTATTATCAACCAAGATATAAAGGTAGCTTTCAAGGCACTTGAAGAAGACGATTTT
TTAAAAGTAAAACAATACCTTTTGAAATCAGAATCACTGGAACTAGACTACGACCAAAAAATAAATTTGAAATATTTAAGAGTGAAGTATCTCGTTAAAATAGGT
GACTATGACCTAAGCATGCGATTAATCAACCAATATGTCAAGGAGTGCTGTGAAGAAGTGGCGGATTCGAACTGGAGATTCAAATTTGAAATTGAAAGTATCAAT
GTTTTACTTTTAAGTGACGTAGGGATAAGAAGTTTGCCGAAGATAATAAAATTAATCGACGAATACAAAGAGATAGGAAATCCTTTGCGATGTGTAATATTATTG
CTTAAATTATGTGAAGTTTTGATTCAGGTAGGGAAGAGTATGGAGGCAGAGTGCTTGATCAGCTGTAACCTATCAACCATTCTAGAATTCCCATTTGTAAGGAAG
AAGACAGATGAGCTTTTGGAATCTCTTAGTGTTGAAGAGGATAGGGATGTTCAGATGACTTGA 
ATGAGTAAGTATGGTCCATTGGGTATTACTAACTTTATTACTCCGTACGATCTATGCATATTAATCCTAATACATGCTCACTGCTCACAAGATAATGGCATATCA
GTGCCAACAGCAGTATTTCTTCGGTTAATATCCCCTACTAGACCTTCACTAGAATGGAATCCTCTGCTCAAGGATAATAGTAATTTAAGATCTTCATCTATTGTT
CCTCCTCCTGTACTTCCTATTCTAGATAATATAATAAGGATACTGTTAGATGACAAGGATGGTAACAAAATAGCTCTGACATTAATGGGCTATTTGGAAGCAATT
AATGGACTGGATTCAATCAACAGACTAATGATGGATTTAGAAAAGAACTGTTTGGTTAATAATTACAGGTCAATGAAAATGCGTACAACATCAACAAGAAGACAA
ATGACAAGAGCGAGTTTTTTAGGAACATTTTTGTCAACTTGTATACGCAAGTATCAAATTGGTGATTTTGAAATGAGGGAGACAATCTGGATTAATCTACAAAAT
TTCAAAACTGTATTTAAGCATACTCCGCTATGGCTACGATTTAAAGATAACGTTCATATTCAAAAGGTAAAAAACTGTCTTCTGGCTAACGACGAGATCTCGGTG
GAGGATCAACAGATGGTGGAATTTTTCCAACACTTCAATAATGGTAATGACGCTGATTCAAAAACAATGAACGAAGAAAATTATGGAACATTGATTTCCATCCAA
CATTTACAATCAATAGTTAATCGACAAATTGTGAATTGGTTAGATAATACAGAATTTAATCTGATGGGTCAAGAAGAAACTAGTTCCACATATGAAGAACAAAGC
GGACTAGTTTTTGATTTGCTAGATACGCTTTCATTGAACGATGCCACAAAATTCCCTTTGATTTTTATATTAAAGTATCTCGAAGCTATAAAAGAGAACAGTTAT
CAAACCGCACTAGATTCTCTACATAACTATTTTGATTACAAGTCCACGGGCAATTCTCAAAATTACTTCCATATCTCCTTGTTGTCCCTTGCCACCTTCCACTCA
AGTTTCAATGAGTGTGATGCAGCGATAAATTCTTTTGAGGAAGCCACGAGAATCGCAAGGGAAAATAAAGATATGGAAACGTTGAATTTGATAATGATATGGATA
ATAAACTTCATAGAGGTGCACCCGGAATATGCAAACAGATTTTATATCACAGTAGAACAAATAATAAAATATCTGAAAAATAGTTCAGATGTAGAAGATGCCAAT
ATTTTCAGTAACGCCTACAAGTTTGAAACATTGTTATCTATGGTCAAAGAATCGAAAACTGCTGAAGTTTCTAGTTCACTTCTGAAATTCATGGCTATCACTTTG
CAGAACGTGCCTTCTCAAAACTTTGATCTTTTCCAAAGTCTTGTTAGCTATGAAGTAAAATTTTGGAAAGAACTGGGATACGAATCCATATCCGATGTATATGAG
AAATTCCTGTCTAAAACATCCTCTTCCTCTTTAAGGAACTACGACTCTTCTATTATCAACCAAGATATAAAGGTAGCTTTCAAGGCACTTGAAGAAGACGATTTT
TTAAAAGTAAAACAATACCTTTTGAAATCAGAATCACTGGAACTAGACTACGACCAAAAAATAAATTTGAAATATTTAAGAGTGAAGTATCTCGTTAAAATAGGT
GACTATGACCTAAGCATGCGATTAATCAACCAATATGTCAAGGAGTGCTGTGAAGAAGTGGCGGATTCGAACTGGAGATTCAAATTTGAAATTGAAAGTATCAAT
GTTTTACTTTTAAGTGACGTAGGGATAAGAAGTTTGCCGAAGATAATAAAATTAATCGACGAATACAAAGAGATAGGAAATCCTTTGCGATGTGTAATATTATTG
CTTAAATTATGTGAAGTTTTGATTCAGGTAGGGAAGAGTATGGAGGCAGAGTGCTTGATCAGCTGTAACCTATCAACCATTCTAGAATTCCCATTTGTAAGGAAG
AAGACAGATGAGCTTTTGGAATCTCTTAGTGTTGAAGAGGATAGGGATGTTCAGATGACTTGA 
WT aa sequence 685 aa vs Sample aa sequence 685 aa (mutation position 239) 
MSKYGPLGITNFITPYDLCILILIHAHCSQDNGISVPTAVFLRLISPTRPSLEWNPLLKDNSNLRSSSIVPPPVLPILDNIIRILLDDKDGNKIALTLMGYLEAI
NGLDSINRLMMDLEKNCLVNNYRSMKMRTTSTRRQMTRASFLGTFLSTCIRKYQIGDFEMRETIWINLQNFKTVFKHTPLWLRFKDNVHIQKVKNCLLANDEISV
EDQQMVEFFQHFNNGNDADSKTMNEENYGTLISIQHLQSIVNRQIVNWLDNTEFNLMGQEETSSTYEEQSGLVFDLLDTLSLNDATKFPLIFILKYLEAIKENSY
QTALDSLHNYFDYKSTGNSQNYFHISLLSLATFHSSFNECDAAINSFEEATRIARENKDMETLNLIMIWIINFIEVHPEYANRFYITVEQIIKYLKNSSDVEDAN
IFSNAYKFETLLSMVKESKTAEVSSSLLKFMAITLQNVPSQNFDLFQSLVSYEVKFWKELGYESISDVYEKFLSKTSSSSLRNYDSSIINQDIKVAFKALEEDDF
LKVKQYLLKSESLELDYDQKINLKYLRVKYLVKIGDYDLSMRLINQYVKECCEEVADSNWRFKFEIESINVLLLSDVGIRSLPKIIKLIDEYKEIGNPLRCVILL
LKLCEVLIQVGKSMEAECLISCNLSTILEFPFVRKKTDELLESLSVEEDRDVQMT 
MSKYGPLGITNFITPYDLCILILIHAHCSQDNGISVPTAVFLRLISPTRPSLEWNPLLKDNSNLRSSSIVPPPVLPILDNIIRILLDDKDGNKIALTLMGYLEAI
NGLDSINRLMMDLEKNCLVNNYRSMKMRTTSTRRQMTRASFLGTFLSTCIRKYQIGDFEMRETIWINLQNFKTVFKHTPLWLRFKDNVHIQKVKNCLLANDEISV
EDQQMVEFFQHFNNGNDADSKTMNEENYGTLISIQHLQSIVNRQIVNWLDNTEFNLMGQEETSSTYEEQSGLVFDLLDTLSLNDATKFPLIFILKYLEAIKENSY
QTALDSLHNYFDYKSTGNSQNYFHISLLSLATFHSSFNECDAAINSFEEATRIARENKDMETLNLIMIWIINFIEVHPEYANRFYITVEQIIKYLKNSSDVEDAN
IFSNAYKFETLLSMVKESKTAEVSSSLLKFMAITLQNVPSQNFDLFQSLVSYEVKFWKELGYESISDVYEKFLSKTSSSSLRNYDSSIINQDIKVAFKALEEDDF
LKVKQYLLKSESLELDYDQKINLKYLRVKYLVKIGDYDLSMRLINQYVKECCEEVADSNWRFKFEIESINVLLLSDVGIRSLPKIIKLIDEYKEIGNPLRCVILL
LKLCEVLIQVGKSMEAECLISCNLSTILEFPFVRKKTDELLESLSVEEDRDVQMT 
 
Poly 493: chr15 915398 
MB220:     TTTTTAAGTATCATAAGCAT:T:TTCTCCAAATGAATGGATCT 
BJ4741:    TTTTTAAGTATCATAAGCAT:A:TTCTCCAAATGAATGGATCT 
genome:    TTTTTAAGTATCATAAGCAT:A:TTCTCCAAATGAATGGATCT 
No overlapping genes 
 
Poly 494: chr16 166993 
MB220:     ATTGGTGGTCTCTAGGTGTT:T:TAATCTACGAAATGTTAGCT 
BJ4741:    ATTGGTGGTCTCTAGGTGTT:C:TAATCTACGAAATGTTAGCT 
genome:    ATTGGTGGTCTCTAGGTGTT:C:TAATCTACGAAATGTTAGCT 
Overlapping gene(s): 
Locus YPL203W 
Alias PKA2 
Name YPL203W 
Note cAMP-dependent protein kinase catalytic subunit; promotes vegetative growth in response to 
nutrients via the Ras-cAMP signaling pathway; inhibited by regulatory subunit Bcy1p in the absence of 
cAMP; partially redundant with Tpk1p and Tpk3p 
Ontology_term GO:0007265 
dbxref SGD:S000006124 
gene TPK2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YPL203W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 759) 
ATGGAATTCGTTGCAGAAAGGGCTCAGCCAGTTGGTCAAACAATCCAGCAGCAAAATGTTAATACTTACGGGCAAGGCGTCCTACAACCGCATCATGATTTACAG
CAGCGACAACAACAACAACAGCAGCGTCAGCATCAACAACTGCTGACGTCTCAGTTGCCCCAGAAATCTCTCGTATCCAAAGGCAAATATACACTACATGACTTC
CAGATTATGAGAACGCTTGGTACTGGATCTTTTGGTAGGGTTCATTTGGTGCGCTCTGTTCACAATGGTCGGTATTATGCTATAAAAGTTTTAAAGAAACAACAA
GTTGTCAAGATGAAACAGGTTGAACATACCAATGACGAACGACGTATGCTAAAGCTTGTGGAGCATCCGTTTCTGATTAGAATGTGGGGTACGTTTCAAGATGCT
AGGAATATCTTTATGGTGATGGATTATATCGAAGGTGGTGAACTTTTCTCGTTACTGAGAAAGTCACAAAGATTTCCTAATCCTGTAGCAAAATTTTACGCTGCG
GAAGTCATACTGGCATTAGAGTACTTGCATGCTCATAATATCATCTACAGGGATTTAAAGCCAGAAAATATCTTGCTGGATAGAAATGGCCACATTAAAATAACC
GATTTTGGGTTCGCCAAAGAGGTACAAACTGTCACATGGACGCTTTGTGGGACTCCTGATTACATTGCTCCTGAAGTTATTACCACAAAGCCATATAATAAGTCG
GTGGATTGGTGGTCTCTAGGTGTTCTAATCTACGAAATGTTAGCTGGTTATACACCCTTTTACGATACTACTCCAATGAAGACGTATGAAAAGATTTTACAAGGT
AAAGTAGTATATCCACCATATTTTCATCCCGACGTCGTGGATCTACTAAGCAAACTGATCACTGCAGATTTGACAAGAAGAATCGGTAATTTACAAAGCGGTTCC
AGGGACATCAAAGCTCACCCATGGTTTAGTGAAGTTGTATGGGAAAGATTGTTAGCAAAGGATATTGAAACTCCATACGAGCCTCCTATCACATCAGGTATCGGT
GACACGTCTTTATTCGATCAATATCCCGAGGAGCAGCTAGATTATGGTATTCAAGGCGATGATCCATATGCTGAATACTTTCAAGATTTCTAA 
ATGGAATTCGTTGCAGAAAGGGCTCAGCCAGTTGGTCAAACAATCCAGCAGCAAAATGTTAATACTTACGGGCAAGGCGTCCTACAACCGCATCATGATTTACAG
CAGCGACAACAACAACAACAGCAGCGTCAGCATCAACAACTGCTGACGTCTCAGTTGCCCCAGAAATCTCTCGTATCCAAAGGCAAATATACACTACATGACTTC
CAGATTATGAGAACGCTTGGTACTGGATCTTTTGGTAGGGTTCATTTGGTGCGCTCTGTTCACAATGGTCGGTATTATGCTATAAAAGTTTTAAAGAAACAACAA
GTTGTCAAGATGAAACAGGTTGAACATACCAATGACGAACGACGTATGCTAAAGCTTGTGGAGCATCCGTTTCTGATTAGAATGTGGGGTACGTTTCAAGATGCT
AGGAATATCTTTATGGTGATGGATTATATCGAAGGTGGTGAACTTTTCTCGTTACTGAGAAAGTCACAAAGATTTCCTAATCCTGTAGCAAAATTTTACGCTGCG
GAAGTCATACTGGCATTAGAGTACTTGCATGCTCATAATATCATCTACAGGGATTTAAAGCCAGAAAATATCTTGCTGGATAGAAATGGCCACATTAAAATAACC
GATTTTGGGTTCGCCAAAGAGGTACAAACTGTCACATGGACGCTTTGTGGGACTCCTGATTACATTGCTCCTGAAGTTATTACCACAAAGCCATATAATAAGTCG
GTGGATTGGTGGTCTCTAGGTGTTTTAATCTACGAAATGTTAGCTGGTTATACACCCTTTTACGATACTACTCCAATGAAGACGTATGAAAAGATTTTACAAGGT
AAAGTAGTATATCCACCATATTTTCATCCCGACGTCGTGGATCTACTAAGCAAACTGATCACTGCAGATTTGACAAGAAGAATCGGTAATTTACAAAGCGGTTCC
AGGGACATCAAAGCTCACCCATGGTTTAGTGAAGTTGTATGGGAAAGATTGTTAGCAAAGGATATTGAAACTCCATACGAGCCTCCTATCACATCAGGTATCGGT
GACACGTCTTTATTCGATCAATATCCCGAGGAGCAGCTAGATTATGGTATTCAAGGCGATGATCCATATGCTGAATACTTTCAAGATTTCTAA 
WT aa sequence 380 aa vs Sample aa sequence 380 aa (mutation position 254) 
MEFVAERAQPVGQTIQQQNVNTYGQGVLQPHHDLQQRQQQQQQRQHQQLLTSQLPQKSLVSKGKYTLHDFQIMRTLGTGSFGRVHLVRSVHNGRYYAIKVLKKQQ
VVKMKQVEHTNDERRMLKLVEHPFLIRMWGTFQDARNIFMVMDYIEGGELFSLLRKSQRFPNPVAKFYAAEVILALEYLHAHNIIYRDLKPENILLDRNGHIKIT
DFGFAKEVQTVTWTLCGTPDYIAPEVITTKPYNKSVDWWSLGVLIYEMLAGYTPFYDTTPMKTYEKILQGKVVYPPYFHPDVVDLLSKLITADLTRRIGNLQSGS
RDIKAHPWFSEVVWERLLAKDIETPYEPPITSGIGDTSLFDQYPEEQLDYGIQGDDPYAEYFQDF 
MEFVAERAQPVGQTIQQQNVNTYGQGVLQPHHDLQQRQQQQQQRQHQQLLTSQLPQKSLVSKGKYTLHDFQIMRTLGTGSFGRVHLVRSVHNGRYYAIKVLKKQQ
VVKMKQVEHTNDERRMLKLVEHPFLIRMWGTFQDARNIFMVMDYIEGGELFSLLRKSQRFPNPVAKFYAAEVILALEYLHAHNIIYRDLKPENILLDRNGHIKIT
DFGFAKEVQTVTWTLCGTPDYIAPEVITTKPYNKSVDWWSLGVLIYEMLAGYTPFYDTTPMKTYEKILQGKVVYPPYFHPDVVDLLSKLITADLTRRIGNLQSGS
RDIKAHPWFSEVVWERLLAKDIETPYEPPITSGIGDTSLFDQYPEEQLDYGIQGDDPYAEYFQDF 
 
Poly 495: chr16 190260 
MB220:     TCAAAGTATTTTCGAGTTTG:T:TTTTGATGGAAATTATCCTA 
BJ4741:    TCAAAGTATTTTCGAGTTTG:C:TTTTGATGGAAATTATCCTA 
genome:    TCAAAGTATTTTCGAGTTTG:C:TTTTGATGGAAATTATCCTA 
Overlapping gene(s): 
Locus YPL189W 
Alias GUP2 
Name YPL189W 
Note Probable membrane protein with a possible role in proton symport of glycerol; member of the MBOAT 
family of putative membrane-bound O-acyltransferases; Gup1p homolog 
Ontology_term GO:0016020 
dbxref SGD:S000006110 
gene GUP2 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YPL189W 
Strand 1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 1128) 
ATGTCGATGTTAAGAATCTGGAGTTGCATCGTACATTTCTTTTCCGTGCAGGCACTTGATTCACGAATAAAGCCAGACATTGAATTCAAAAGGCGACAAAGGATA
TTTATCAATTCATCTAAAGAAGAGAATGGTTCATCTTCTAGTGCCGTTACTGTTACCCGTAACCCTGTGCTCAGCTCTAATAGCCCATCTCCTCCGCTATGGAAT
ACATGGGAATTTAGACTATATTATTTGGCGTTCACCGTAGTAGTTCCTTTCATGATAAAGGCGGCATTGGCTACGAGCTCCGAGTCTAATCCAAACTACTATAAA
TTCAGCGGACTGCTAGCCCATGGTTGGATTCTGGGCCGCAAAGTGGATAACAGCGATCCTCAGTATAGGTTTTTTAGATCCAATTTTTTTTTGTTGGCCATCTTA
ATATTACTACAAATTATATTAAAAAAGGTTTTTGTTAAATTTAGTAAAATTCCGAAAACAAAATTCGATTTTGCGTGTGGATTAGTTTTTGTCTGTTTCATGTAC
GGGATCAATTCTGTTAAGCTCTTTACGCATGCTTTTATTTTCTTCACTTTGGCACATTCGCTAAAGAGAAAGCGTTTGATAGCCGCTTTTGCGATTTGGTCCTAT
GGTATCTTTACACTATTCATCAATCAAAAAATGAAAAATCTCCCCTTTAATAATATTGCTATCATCCTAAGTCCCATGGATCAATGGTATAAGGGTATCGTTCCT
CGATGGGATTTTTTTTTCAATTTTACATTATTGCGTTTGTTAAGTTACTCCATGGATTTTTTGGAAAGATGGCATGAACAATTGAGCCGCCAACCTTCGATAGAT
TACGATGATAGACGACCTGAATTCAGAAAAAGTTTATCTGGTTCTACTCTACAAACCATTTATGAGTCAGGTAAGAATGTTCTGGAGGAAAAGGAACGACTGGTA
GCAGAACATCACATCCAGGATTACAACTTTATCAATTTTATCGCTTATATTACTTACGCGCCATTGTTTTTAGTGGGCCCAATTATCACTTTTAATGACTACCTT
TATCAATCAGAAAATAAGCTTCCTTCGCTAACGAAAAAAAACATAGGCTTCTATGCCCTCAAAGTATTTTCGAGTTTGCTTTTGATGGAAATTATCCTACATTAT
ATCTATGTGGGTGCAATAGCAAGGACCAAGGCATGGAACAATGATACACCCTTGCAACAGGCTATGATCGCGCTGTTCAACTTGAACATTATGTATTTAAAACTT
TTGATCCCATGGAGGCTCTTTCGGCTGTGGGCCATGGTCGATGGTATTGATGCACCTGAAAATATGCTACGATGTGTGGATAATAATTATAGTACAGTGGGATTC
TGGAGAGCCTGGCATACAAGTTTTAACAAGTGGGTAATCCGTTACATCTATGTTCCATTTGGCGGGTCCAATAACAAAATATTAACGAGCTTTGCCGTATTCTCA
TTTGTAGCAATATGGCATGACATCCAATTACGAGTGTTGTTTTGGGGGTGGTTAACAGTCCTTTTATTATTAGGCGAAACCTACATTACTAACTGTTTTAGTAGA
TATAGATTCAGAAGCTGGTACAGGTTTGTTTGCGGTATCGGTGCTGCAATAAATATTTGCATGATGATGATTATTAATGTCTATGGATTTTGCTTGGGTGCAGAG
GGAACGAAGCTTCTATTGAAGGGCATATTTAACAATTCACATAGTCCGGAGTTTTTGACTGCGGTAATGGTAAGCCTATTTATTGCTGTTCAGGTAATGTTTGAG
ATTAGAGAAGAAGAAAAAAGACATGGCATCAACTTGAAATGTTGA 
ATGTCGATGTTAAGAATCTGGAGTTGCATCGTACATTTCTTTTCCGTGCAGGCACTTGATTCACGAATAAAGCCAGACATTGAATTCAAAAGGCGACAAAGGATA
TTTATCAATTCATCTAAAGAAGAGAATGGTTCATCTTCTAGTGCCGTTACTGTTACCCGTAACCCTGTGCTCAGCTCTAATAGCCCATCTCCTCCGCTATGGAAT
ACATGGGAATTTAGACTATATTATTTGGCGTTCACCGTAGTAGTTCCTTTCATGATAAAGGCGGCATTGGCTACGAGCTCCGAGTCTAATCCAAACTACTATAAA
TTCAGCGGACTGCTAGCCCATGGTTGGATTCTGGGCCGCAAAGTGGATAACAGCGATCCTCAGTATAGGTTTTTTAGATCCAATTTTTTTTTGTTGGCCATCTTA
ATATTACTACAAATTATATTAAAAAAGGTTTTTGTTAAATTTAGTAAAATTCCGAAAACAAAATTCGATTTTGCGTGTGGATTAGTTTTTGTCTGTTTCATGTAC
GGGATCAATTCTGTTAAGCTCTTTACGCATGCTTTTATTTTCTTCACTTTGGCACATTCGCTAAAGAGAAAGCGTTTGATAGCCGCTTTTGCGATTTGGTCCTAT
GGTATCTTTACACTATTCATCAATCAAAAAATGAAAAATCTCCCCTTTAATAATATTGCTATCATCCTAAGTCCCATGGATCAATGGTATAAGGGTATCGTTCCT
CGATGGGATTTTTTTTTCAATTTTACATTATTGCGTTTGTTAAGTTACTCCATGGATTTTTTGGAAAGATGGCATGAACAATTGAGCCGCCAACCTTCGATAGAT
TACGATGATAGACGACCTGAATTCAGAAAAAGTTTATCTGGTTCTACTCTACAAACCATTTATGAGTCAGGTAAGAATGTTCTGGAGGAAAAGGAACGACTGGTA
GCAGAACATCACATCCAGGATTACAACTTTATCAATTTTATCGCTTATATTACTTACGCGCCATTGTTTTTAGTGGGCCCAATTATCACTTTTAATGACTACCTT
TATCAATCAGAAAATAAGCTTCCTTCGCTAACGAAAAAAAACATAGGCTTCTATGCCCTCAAAGTATTTTCGAGTTTGTTTTTGATGGAAATTATCCTACATTAT
ATCTATGTGGGTGCAATAGCAAGGACCAAGGCATGGAACAATGATACACCCTTGCAACAGGCTATGATCGCGCTGTTCAACTTGAACATTATGTATTTAAAACTT
TTGATCCCATGGAGGCTCTTTCGGCTGTGGGCCATGGTCGATGGTATTGATGCACCTGAAAATATGCTACGATGTGTGGATAATAATTATAGTACAGTGGGATTC
TGGAGAGCCTGGCATACAAGTTTTAACAAGTGGGTAATCCGTTACATCTATGTTCCATTTGGCGGGTCCAATAACAAAATATTAACGAGCTTTGCCGTATTCTCA
TTTGTAGCAATATGGCATGACATCCAATTACGAGTGTTGTTTTGGGGGTGGTTAACAGTCCTTTTATTATTAGGCGAAACCTACATTACTAACTGTTTTAGTAGA
TATAGATTCAGAAGCTGGTACAGGTTTGTTTGCGGTATCGGTGCTGCAATAAATATTTGCATGATGATGATTATTAATGTCTATGGATTTTGCTTGGGTGCAGAG
GGAACGAAGCTTCTATTGAAGGGCATATTTAACAATTCACATAGTCCGGAGTTTTTGACTGCGGTAATGGTAAGCCTATTTATTGCTGTTCAGGTAATGTTTGAG
ATTAGAGAAGAAGAAAAAAGACATGGCATCAACTTGAAATGTTGA 
WT aa sequence 609 aa vs Sample aa sequence 609 aa (mutation position 377) 
MSMLRIWSCIVHFFSVQALDSRIKPDIEFKRRQRIFINSSKEENGSSSSAVTVTRNPVLSSNSPSPPLWNTWEFRLYYLAFTVVVPFMIKAALATSSESNPNYYK
FSGLLAHGWILGRKVDNSDPQYRFFRSNFFLLAILILLQIILKKVFVKFSKIPKTKFDFACGLVFVCFMYGINSVKLFTHAFIFFTLAHSLKRKRLIAAFAIWSY
GIFTLFINQKMKNLPFNNIAIILSPMDQWYKGIVPRWDFFFNFTLLRLLSYSMDFLERWHEQLSRQPSIDYDDRRPEFRKSLSGSTLQTIYESGKNVLEEKERLV
AEHHIQDYNFINFIAYITYAPLFLVGPIITFNDYLYQSENKLPSLTKKNIGFYALKVFSSLLLMEIILHYIYVGAIARTKAWNNDTPLQQAMIALFNLNIMYLKL
LIPWRLFRLWAMVDGIDAPENMLRCVDNNYSTVGFWRAWHTSFNKWVIRYIYVPFGGSNNKILTSFAVFSFVAIWHDIQLRVLFWGWLTVLLLLGETYITNCFSR
YRFRSWYRFVCGIGAAINICMMMIINVYGFCLGAEGTKLLLKGIFNNSHSPEFLTAVMVSLFIAVQVMFEIREEEKRHGINLKC 
MSMLRIWSCIVHFFSVQALDSRIKPDIEFKRRQRIFINSSKEENGSSSSAVTVTRNPVLSSNSPSPPLWNTWEFRLYYLAFTVVVPFMIKAALATSSESNPNYYK
FSGLLAHGWILGRKVDNSDPQYRFFRSNFFLLAILILLQIILKKVFVKFSKIPKTKFDFACGLVFVCFMYGINSVKLFTHAFIFFTLAHSLKRKRLIAAFAIWSY
GIFTLFINQKMKNLPFNNIAIILSPMDQWYKGIVPRWDFFFNFTLLRLLSYSMDFLERWHEQLSRQPSIDYDDRRPEFRKSLSGSTLQTIYESGKNVLEEKERLV
AEHHIQDYNFINFIAYITYAPLFLVGPIITFNDYLYQSENKLPSLTKKNIGFYALKVFSSLFLMEIILHYIYVGAIARTKAWNNDTPLQQAMIALFNLNIMYLKL
LIPWRLFRLWAMVDGIDAPENMLRCVDNNYSTVGFWRAWHTSFNKWVIRYIYVPFGGSNNKILTSFAVFSFVAIWHDIQLRVLFWGWLTVLLLLGETYITNCFSR
YRFRSWYRFVCGIGAAINICMMMIINVYGFCLGAEGTKLLLKGIFNNSHSPEFLTAVMVSLFIAVQVMFEIREEEKRHGINLKC 
 
Poly 496: chr16 201859 
MB220:     TCCATATTCTTGCCGTATGG:T:TCCAGCCAACAGACAGCTGC 
BJ4741:    TCCATATTCTTGCCGTATGG:C:TCCAGCCAACAGACAGCTGC 
genome:    TCCATATTCTTGCCGTATGG:C:TCCAGCCAACAGACAGCTGC 
Overlapping gene(s): 
Locus YPL183C 
Alias RTT10 
Name YPL183C 
Note Cytoplasmic protein with a role in regulation of Ty1 transposition 
Ontology_term GO:0010526 
dbxref SGD:S000006104 
gene RTT10 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YPL183C 
Strand -1 
Mutation in sample DNA 
Non-synonymous mutation 
Genomic vs Sample DNA (mutation position 655) 
ATGAAGGACTTGTCTCATTATGGTCCTGCGCTATGTGTTAAATTTTACAATGATTATGTTCTAGCTGGTTATGGGCCTTTCATCCATGTCTATGACTATCATTCG
GCTACGTTGATTAACAAATGTAGGCTATTTCACTACAATAAAGTTCATGGACTTAGCCTTTCTAGTGAAGGGAAAATTTTGGCCTATGGTGCAAGATCAGTAACA
ATAGTGGAACTTGAAGACGTTTTAAAGAAAGAGTCATTGGTGGATTTCGAAAGGATTAACTCAGATTGGATTACCGGTGCTACATTCAGCTTTGACAACTTGCAA
ATATATTTGTTAACATGTTATAATAAAGTGCTAATTTGTGATTTAAATTGTGAAGTTCTTTTTAGGAAGTCTCTTGGGGGAGAAAGATCTATTCTATATTCCGGT
ATAATTAAAGTTTTCGGTCCGGATAAAGTATATGTTAACGCTGGTACTGTAATGGGCGGTGTTATCATTTGGGACCTGTTCTCGGAGACAAAAATTCATAACTTA
CTGGGTCATGAAGGTTCTATCTTTTATGTTAATTTAAGCAACAACGGAAGATATGTTGCCAGTTGCTCTGACGACAGATCAATTAGACTGTGGGATTTAGAAACT
GGCAAGCAGCTGTCTGTTGGCTGGAGCCATACGGCAAGAATATGGAATTTAATGTTTTTTGATAATGATTCAAAACTAATAAGTGTTTCTGAAGATTGCACATGC
CGTGTATGGAACATTATCGAATCACGAGAAAACGTTGCCGAATTATCCATATCTAACGTTTACGAAGTACATTTAATCAAGAGTATATGGGGCGTTGATGTGAAA
GACGACGAAATGATAGCTGTAACCTCCGGGAATGATGGTAGGTTAAAGCTGATTGATCTTCTTCAACTGAAGAGACACGGCGATGAAGAAACATCGTTCAGTCTA
GATGATATCGCAAAGCAATGTGGCGATATTTTCGAAAAGAATGAAAGTATCAAGGGATTTCAATGGTTTTCATTCGGTGTAATTGCTATCACTTCATTGGGTAAA
ATACTTAAATACAGTGATGTCACGAAACAATGGAAGTTGTTACTAACAAATGAAAAATTCAACTCGTATCCAATTACAAATGGGATTCAAACGCAAAATATCGCT
GTCTTTTCCAATAATAAAAGTGACATCCTTCTTATCAAATTTAGCAAAGATAGCGCTGACATAATTGAGACCGAAGAATTCCATTTAGATGAGCTTTCTAAGACA
AATAACTGTCTCGTTACAGAATACGATGATGACTCCTTCCTATTGACTTTACAATCCCCAAATCCTCGAGAGAAGTTTGTATGTTTGGAAATAAGCCTTCAGAAC
TTAAAAATTAAAAGCAAGCACTGTTTCAATAAGCCGGAAAATTTTTCTTCCTCATGTTTGACCTCCTTCCGAAATCATATTTTAGTCGGCTCACGTTTTAGTACA
TTAGTAATCTACAACTTACTTGATGAGAGCGAGGAGCCCTTCATAATTAGGAGATTAAGTCCCGGAGACACTACAACCTCAATCGAATTTGTAGAAGATAAAGAC
AACTCTGCGGTCTTCTCAGTAACAAATAGGGATGGCTATTATGTATTTATTGAGTTGACGAAAAACAGTTTGGAAGAGGGTCCCTACCGACTAAGTTATAAGGTC
TTGCATTCTAATAAGATGATGAAAGGTTTCTTGGAGGGCGCTTTCTTTAATTCAAAAGGTGAATACATTACTTATGGGTTCAAGTCCAGCTTGTTTTATCTCTAC
AATGAAACCAACTGTTATGAACTAGCTAGTGAAGTTTGTGGTGGTTCCCATCGTCTGTGGAATCTCGCAAAAATTACTGATGGCCACGTATTAATGTATATTAAG
GCATCCCGATTTCATTTAAGGAAAATTTACAACTCCATTGTGCCTGAAACTTTAGAAAATGGTGTACACGGAAGGGAAATCAGAGATATTTCAATCTGTCCTGTT
TCAAATACCAACACGAATGACAATTTTAAGGATGGGCATATATTCTGTACTGCATCTGAAGATACTACAATTAAGCTGGGATATTTTAACAATAGAACAGGGAAG
GTGCAGAATTTTTGGACACAAAGAAAGCATGTGTCTGGATTACAACGTTGTCAGTTTATAAATCACAAACTAATGATATCATCTTCAGCTAGAGAGGAGTTATTC
TTATGGGAATTGAACGATAAGTATAATAAACGACCATATATGACCATACGACAAGCTTTACCTGTATCCACAAATAATTCTGATCTAAGGATCATGGATTTTGAT
GTCAAATTTATATCACAGTCAGGTGACTTCTTATTAGTTACTGTTTATTCAGATTCAACAATAAAGATTTGGCACTATAGGGAAAATCAGAATAAGTTTGACCTG
ATCATGCAAGGTCGTTATAAGACGTGCTGTTTATTCAACGTCGTATTTATTGCACTGAAAGAAGAGCTCCTTGTTGTCATTTCACCAACTGATGGACATTTAGTG
GTTTATAATATAACCGAGTACGTACCATTTTCCGTTGATCCGATTTCTGGCGATTTGGTTGACCACAAACTGGACGCTACTATCTCAAATCTTCCCGCACCTGTA
GCGCAGTTGCCGGTACATCAATCTGGTGTCAAGTCCCTAGACTATGTTGCTAATGCTACAAGAACTTCCGCCACAATTTTGACAGGGGGTGATGATAATGGTTTA
GGGTTAAGCAACCTGAAATTAGATGACTCGAATAAAGTAACGTTAAAAACAAGTGACTTTATCGCTGCAGCAGCTTCTTCGACAATAACGTCCGGTATGTTGATT
AATGGTGGCAAAGAAGTCATTACCACATCGGTTGATCAAGTAATACGCGCTTGGGAAATTACCGCAGGCAAGCTTTCACTGGTAGATAAAAAGCGTACCACTGTG
GCGGATACAGGATCATTAGAAATCATTTCCAATGATGAAGATGCTGATTCTGAGAAAACGTTACTGATCGGAGGTGTTGGTTTATCAATTTGGAAAAAATGA 
ATGAAGGACTTGTCTCATTATGGTCCTGCGCTATGTGTTAAATTTTACAATGATTATGTTCTAGCTGGTTATGGGCCTTTCATCCATGTCTATGACTATCATTCG
GCTACGTTGATTAACAAATGTAGGCTATTTCACTACAATAAAGTTCATGGACTTAGCCTTTCTAGTGAAGGGAAAATTTTGGCCTATGGTGCAAGATCAGTAACA
ATAGTGGAACTTGAAGACGTTTTAAAGAAAGAGTCATTGGTGGATTTCGAAAGGATTAACTCAGATTGGATTACCGGTGCTACATTCAGCTTTGACAACTTGCAA
ATATATTTGTTAACATGTTATAATAAAGTGCTAATTTGTGATTTAAATTGTGAAGTTCTTTTTAGGAAGTCTCTTGGGGGAGAAAGATCTATTCTATATTCCGGT
ATAATTAAAGTTTTCGGTCCGGATAAAGTATATGTTAACGCTGGTACTGTAATGGGCGGTGTTATCATTTGGGACCTGTTCTCGGAGACAAAAATTCATAACTTA
CTGGGTCATGAAGGTTCTATCTTTTATGTTAATTTAAGCAACAACGGAAGATATGTTGCCAGTTGCTCTGACGACAGATCAATTAGACTGTGGGATTTAGAAACT
GGCAAGCAGCTGTCTGTTGGCTGGAACCATACGGCAAGAATATGGAATTTAATGTTTTTTGATAATGATTCAAAACTAATAAGTGTTTCTGAAGATTGCACATGC
CGTGTATGGAACATTATCGAATCACGAGAAAACGTTGCCGAATTATCCATATCTAACGTTTACGAAGTACATTTAATCAAGAGTATATGGGGCGTTGATGTGAAA
GACGACGAAATGATAGCTGTAACCTCCGGGAATGATGGTAGGTTAAAGCTGATTGATCTTCTTCAACTGAAGAGACACGGCGATGAAGAAACATCGTTCAGTCTA
GATGATATCGCAAAGCAATGTGGCGATATTTTCGAAAAGAATGAAAGTATCAAGGGATTTCAATGGTTTTCATTCGGTGTAATTGCTATCACTTCATTGGGTAAA
ATACTTAAATACAGTGATGTCACGAAACAATGGAAGTTGTTACTAACAAATGAAAAATTCAACTCGTATCCAATTACAAATGGGATTCAAACGCAAAATATCGCT
GTCTTTTCCAATAATAAAAGTGACATCCTTCTTATCAAATTTAGCAAAGATAGCGCTGACATAATTGAGACCGAAGAATTCCATTTAGATGAGCTTTCTAAGACA
AATAACTGTCTCGTTACAGAATACGATGATGACTCCTTCCTATTGACTTTACAATCCCCAAATCCTCGAGAGAAGTTTGTATGTTTGGAAATAAGCCTTCAGAAC
TTAAAAATTAAAAGCAAGCACTGTTTCAATAAGCCGGAAAATTTTTCTTCCTCATGTTTGACCTCCTTCCGAAATCATATTTTAGTCGGCTCACGTTTTAGTACA
TTAGTAATCTACAACTTACTTGATGAGAGCGAGGAGCCCTTCATAATTAGGAGATTAAGTCCCGGAGACACTACAACCTCAATCGAATTTGTAGAAGATAAAGAC
AACTCTGCGGTCTTCTCAGTAACAAATAGGGATGGCTATTATGTATTTATTGAGTTGACGAAAAACAGTTTGGAAGAGGGTCCCTACCGACTAAGTTATAAGGTC
TTGCATTCTAATAAGATGATGAAAGGTTTCTTGGAGGGCGCTTTCTTTAATTCAAAAGGTGAATACATTACTTATGGGTTCAAGTCCAGCTTGTTTTATCTCTAC
AATGAAACCAACTGTTATGAACTAGCTAGTGAAGTTTGTGGTGGTTCCCATCGTCTGTGGAATCTCGCAAAAATTACTGATGGCCACGTATTAATGTATATTAAG
GCATCCCGATTTCATTTAAGGAAAATTTACAACTCCATTGTGCCTGAAACTTTAGAAAATGGTGTACACGGAAGGGAAATCAGAGATATTTCAATCTGTCCTGTT
TCAAATACCAACACGAATGACAATTTTAAGGATGGGCATATATTCTGTACTGCATCTGAAGATACTACAATTAAGCTGGGATATTTTAACAATAGAACAGGGAAG
GTGCAGAATTTTTGGACACAAAGAAAGCATGTGTCTGGATTACAACGTTGTCAGTTTATAAATCACAAACTAATGATATCATCTTCAGCTAGAGAGGAGTTATTC
TTATGGGAATTGAACGATAAGTATAATAAACGACCATATATGACCATACGACAAGCTTTACCTGTATCCACAAATAATTCTGATCTAAGGATCATGGATTTTGAT
GTCAAATTTATATCACAGTCAGGTGACTTCTTATTAGTTACTGTTTATTCAGATTCAACAATAAAGATTTGGCACTATAGGGAAAATCAGAATAAGTTTGACCTG
ATCATGCAAGGTCGTTATAAGACGTGCTGTTTATTCAACGTCGTATTTATTGCACTGAAAGAAGAGCTCCTTGTTGTCATTTCACCAACTGATGGACATTTAGTG
GTTTATAATATAACCGAGTACGTACCATTTTCCGTTGATCCGATTTCTGGCGATTTGGTTGACCACAAACTGGACGCTACTATCTCAAATCTTCCCGCACCTGTA
GCGCAGTTGCCGGTACATCAATCTGGTGTCAAGTCCCTAGACTATGTTGCTAATGCTACAAGAACTTCCGCCACAATTTTGACAGGGGGTGATGATAATGGTTTA
GGGTTAAGCAACCTGAAATTAGATGACTCGAATAAAGTAACGTTAAAAACAAGTGACTTTATCGCTGCAGCAGCTTCTTCGACAATAACGTCCGGTATGTTGATT
AATGGTGGCAAAGAAGTCATTACCACATCGGTTGATCAAGTAATACGCGCTTGGGAAATTACCGCAGGCAAGCTTTCACTGGTAGATAAAAAGCGTACCACTGTG
GCGGATACAGGATCATTAGAAATCATTTCCAATGATGAAGATGCTGATTCTGAGAAAACGTTACTGATCGGAGGTGTTGGTTTATCAATTTGGAAAAAATGA 
WT aa sequence 1013 aa vs Sample aa sequence 1013 aa (mutation position 219) 
MKDLSHYGPALCVKFYNDYVLAGYGPFIHVYDYHSATLINKCRLFHYNKVHGLSLSSEGKILAYGARSVTIVELEDVLKKESLVDFERINSDWITGATFSFDNLQ
IYLLTCYNKVLICDLNCEVLFRKSLGGERSILYSGIIKVFGPDKVYVNAGTVMGGVIIWDLFSETKIHNLLGHEGSIFYVNLSNNGRYVASCSDDRSIRLWDLET
GKQLSVGWSHTARIWNLMFFDNDSKLISVSEDCTCRVWNIIESRENVAELSISNVYEVHLIKSIWGVDVKDDEMIAVTSGNDGRLKLIDLLQLKRHGDEETSFSL
DDIAKQCGDIFEKNESIKGFQWFSFGVIAITSLGKILKYSDVTKQWKLLLTNEKFNSYPITNGIQTQNIAVFSNNKSDILLIKFSKDSADIIETEEFHLDELSKT
NNCLVTEYDDDSFLLTLQSPNPREKFVCLEISLQNLKIKSKHCFNKPENFSSSCLTSFRNHILVGSRFSTLVIYNLLDESEEPFIIRRLSPGDTTTSIEFVEDKD
NSAVFSVTNRDGYYVFIELTKNSLEEGPYRLSYKVLHSNKMMKGFLEGAFFNSKGEYITYGFKSSLFYLYNETNCYELASEVCGGSHRLWNLAKITDGHVLMYIK
ASRFHLRKIYNSIVPETLENGVHGREIRDISICPVSNTNTNDNFKDGHIFCTASEDTTIKLGYFNNRTGKVQNFWTQRKHVSGLQRCQFINHKLMISSSAREELF
LWELNDKYNKRPYMTIRQALPVSTNNSDLRIMDFDVKFISQSGDFLLVTVYSDSTIKIWHYRENQNKFDLIMQGRYKTCCLFNVVFIALKEELLVVISPTDGHLV
VYNITEYVPFSVDPISGDLVDHKLDATISNLPAPVAQLPVHQSGVKSLDYVANATRTSATILTGGDDNGLGLSNLKLDDSNKVTLKTSDFIAAAASSTITSGMLI
NGGKEVITTSVDQVIRAWEITAGKLSLVDKKRTTVADTGSLEIISNDEDADSEKTLLIGGVGLSIWKK 
MKDLSHYGPALCVKFYNDYVLAGYGPFIHVYDYHSATLINKCRLFHYNKVHGLSLSSEGKILAYGARSVTIVELEDVLKKESLVDFERINSDWITGATFSFDNLQ
IYLLTCYNKVLICDLNCEVLFRKSLGGERSILYSGIIKVFGPDKVYVNAGTVMGGVIIWDLFSETKIHNLLGHEGSIFYVNLSNNGRYVASCSDDRSIRLWDLET
GKQLSVGWNHTARIWNLMFFDNDSKLISVSEDCTCRVWNIIESRENVAELSISNVYEVHLIKSIWGVDVKDDEMIAVTSGNDGRLKLIDLLQLKRHGDEETSFSL
DDIAKQCGDIFEKNESIKGFQWFSFGVIAITSLGKILKYSDVTKQWKLLLTNEKFNSYPITNGIQTQNIAVFSNNKSDILLIKFSKDSADIIETEEFHLDELSKT
NNCLVTEYDDDSFLLTLQSPNPREKFVCLEISLQNLKIKSKHCFNKPENFSSSCLTSFRNHILVGSRFSTLVIYNLLDESEEPFIIRRLSPGDTTTSIEFVEDKD
NSAVFSVTNRDGYYVFIELTKNSLEEGPYRLSYKVLHSNKMMKGFLEGAFFNSKGEYITYGFKSSLFYLYNETNCYELASEVCGGSHRLWNLAKITDGHVLMYIK
ASRFHLRKIYNSIVPETLENGVHGREIRDISICPVSNTNTNDNFKDGHIFCTASEDTTIKLGYFNNRTGKVQNFWTQRKHVSGLQRCQFINHKLMISSSAREELF
LWELNDKYNKRPYMTIRQALPVSTNNSDLRIMDFDVKFISQSGDFLLVTVYSDSTIKIWHYRENQNKFDLIMQGRYKTCCLFNVVFIALKEELLVVISPTDGHLV
VYNITEYVPFSVDPISGDLVDHKLDATISNLPAPVAQLPVHQSGVKSLDYVANATRTSATILTGGDDNGLGLSNLKLDDSNKVTLKTSDFIAAAASSTITSGMLI
NGGKEVITTSVDQVIRAWEITAGKLSLVDKKRTTVADTGSLEIISNDEDADSEKTLLIGGVGLSIWKK 
 
Poly 497: chr16 792697 
MB220:     GGTAAAACTATTTCTTTAAT:T:TCTGTGACTGACAACAGATA 
BJ4741:    GGTAAAACTATTTCTTTAAT:C:TCTGTGACTGACAACAGATA 
genome:    GGTAAAACTATTTCTTTAAT:C:TCTGTGACTGACAACAGATA 
Overlapping gene(s): 
Locus YPR129W 
Alias LSM13 
Name YPR129W 
Note Protein containing an Lsm domain, may bind RNA and have a role in RNA processing; overproduction 
suppresses a null mutation in CHC1, which encodes the heavy chain of clathrin 
Ontology_term GO:0016070 
dbxref SGD:S000006333 
gene SCD6 
orf_classification Verified 
SGD: http://www.yeastgenome.org/cgi-bin/locus.fpl?locus=YPR129W 
Strand 1 
Mutation in sample DNA 
Synonymous mutation 
Genomic vs Sample DNA (mutation position 35) 
ATGTCGCAGTACATCGGTAAAACTATTTCTTTAATCTCTGTGACTGACAACAGATATGTGGGGCTGTTAGAAGATATTGACTCTGAAAAGGGTACCGTGACTTTG
AAAGAAGTTCGCTGTTTTGGTACAGAAGGTCGCAAGAACTGGGGTCCTGAAGAAATTTATCCGAATCCTACGGTATACAATTCTGTAAAGTTCAACGGCAGTGAA
GTCAAGGATTTAAGCATTTTAGATGCTAACATCAATGACATACAGCCGGTTGTTCCTCAAATGATGCCACCCGCTTCACAATTCCCTCCTCAACAAGCTCAATCT
CCACCCCAGGCTCAAGCTCAAGCACACGTGCAAACAAACCCCCAAGTTCCAAAGCCCGAATCCAATGTGCCAGCAGCTGTCGCTGGATATGGTGTTTACACCCCA
ACTTCGACAGAAACCGCTACTGCTAGTATGAATGATAAGAGCACTCCTCAAGACACCAATGTAAACTCGCAAAGTAGGGAAAGAGGTAAAAATGGTGAAAATGAG
CCAAAATATCAAAGAAACAAGAATAGATCAAGTAATCGCCCTCCTCAATCCAACCGCAATTTCAAAGTCGATATTCCGAATGAAGATTTTGACTTTCAATCAAAT
AATGCAAAATTCACGAAAGGTGATTCCACTGATGTGGAAAAAGAAAAAGAATTAGAATCAGCTGTTCACAAGCAGGATGAATCTGATGAGCAGTTTTATAATAAA
AAATCGTCTTTTTTCGACACCATCTCCACTTCTACTGAAACTAATACCAATATGAGATGGCAAGAAGAAAAAATGTTGAACGTTGACACCTTTGGACAAGCTTCT
GCCAGACCAAGATTTCACTCTAGAGGCCTCGGTCGTGGGCGTGGAAATTATAGGGGAAACAGAGGAAACAGAGGAAGAGGCGGCCAACGTGGAAACTACCAAAAC
AGAAATAACTACCAAAATGATAGTGGCGCCTATCAGAACCAAAACGACTCGTACAGCAGACCAGCCAACCAGTTTTCGCAACCTCCTTCCAACGTTGAATTTTAA 
ATGTCGCAGTACATCGGTAAAACTATTTCTTTAATTTCTGTGACTGACAACAGATATGTGGGGCTGTTAGAAGATATTGACTCTGAAAAGGGTACCGTGACTTTG
AAAGAAGTTCGCTGTTTTGGTACAGAAGGTCGCAAGAACTGGGGTCCTGAAGAAATTTATCCGAATCCTACGGTATACAATTCTGTAAAGTTCAACGGCAGTGAA
GTCAAGGATTTAAGCATTTTAGATGCTAACATCAATGACATACAGCCGGTTGTTCCTCAAATGATGCCACCCGCTTCACAATTCCCTCCTCAACAAGCTCAATCT
CCACCCCAGGCTCAAGCTCAAGCACACGTGCAAACAAACCCCCAAGTTCCAAAGCCCGAATCCAATGTGCCAGCAGCTGTCGCTGGATATGGTGTTTACACCCCA
ACTTCGACAGAAACCGCTACTGCTAGTATGAATGATAAGAGCACTCCTCAAGACACCAATGTAAACTCGCAAAGTAGGGAAAGAGGTAAAAATGGTGAAAATGAG
CCAAAATATCAAAGAAACAAGAATAGATCAAGTAATCGCCCTCCTCAATCCAACCGCAATTTCAAAGTCGATATTCCGAATGAAGATTTTGACTTTCAATCAAAT
AATGCAAAATTCACGAAAGGTGATTCCACTGATGTGGAAAAAGAAAAAGAATTAGAATCAGCTGTTCACAAGCAGGATGAATCTGATGAGCAGTTTTATAATAAA
AAATCGTCTTTTTTCGACACCATCTCCACTTCTACTGAAACTAATACCAATATGAGATGGCAAGAAGAAAAAATGTTGAACGTTGACACCTTTGGACAAGCTTCT
GCCAGACCAAGATTTCACTCTAGAGGCCTCGGTCGTGGGCGTGGAAATTATAGGGGAAACAGAGGAAACAGAGGAAGAGGCGGCCAACGTGGAAACTACCAAAAC
AGAAATAACTACCAAAATGATAGTGGCGCCTATCAGAACCAAAACGACTCGTACAGCAGACCAGCCAACCAGTTTTCGCAACCTCCTTCCAACGTTGAATTTTAA 
WT aa sequence 349 aa vs Sample aa sequence 349 aa (mutation position 12) 
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